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NGTA€I\T vAN pH6, DOAN THI THU TRA,

HOANG TW6T NGA PHAM AN CUONG

thuoug di theo khuynh hu6ng thuc nghiem. Doi voi

cAc nhi khi tuong thuy vin thi nghi€n ciru x6i rnon

do dong chdy thuong li€n cluan tdi don-s bun cht

trong soug. Con theo quan dierl cria clc nhi) dia

chat thi x6i mdn khOng chi lii clul trinh rti'a tloi trOn

mat mi cdn bao hl)rn toirr bO quir trinh mang di vit
chdt tir c6c dA trong c6c didu kiOn trOn mit.

V6i muc tiOu nghiOn cfu fng dung, trong

nghiOn citu x6i mon lrru vuc sOng Hdng, ching tOi

dd su dung circ kOi cluii cua clc rnO hinh tinh toirr
khic nhau theo circ khuynh hudng k0 tr'On.

t. 1l[6 hinh thuc nghi€nt nii dtit ph6'dung

Thuc ch/t ctia phuong phlp niy li nghi0n c[tu

trOn c6c bei tht? nghiOm duoc xiy durrg dien hinh

cho m5i loai ciinh quarl tu nhien vA tinh luong dit
bi x6i mdrr.

Narn 1958, W.H. Wischmeier, D.D. Srlith vir

c6c cOng su'b6t dCu tdng lrop chc so licu dI c6 de

xay dqng phuong trinh mt't d,it ph6 dung

([Jtit,ersa! Soil Loss Eclttcrtiott - USLE). Phuong

trinh niy nhauh cl.r6r.rg tlo thirlh rlrOt tn6 hinlr tinh

to6n x6i mdn duoc sti dung r6ng rii nhil I di duoc

ho)n thiOn vio nint l9l8 (Wiscltttteier and Snith,
l97B) vi c6 dang :

A=KxRxL.SxC xP (l)

trong d6 : A - lLrong rrdt diit theo dai luong dft rnCt

di tren don vi diOn tich (tdhlknf.nant) duoc bi€u

thi duoi dang him ciia cfc thua sO sau : luong rnua

vi rua troi (he so x6i nrdn do mua) R, hO s0 xoi

mdn dit K, chidu dii suon doc L, d0 doc S, trinh

dO qurin l!' dCt vi hoa n.tiu C, hi€n trung ldp phu P.

MO hinh USLE drl hp dung thi)nh cOng trOn phanr

vi toAn cCu, 6 clc dia phuong c6 dia hirrh vi clc
didu kiOn dO ddc khhc nhau.

R . / . t 4t- 4

TO HOP CAC PHUONG,PHAP TINH TOC DO
.' \ . a -- -^t-_XOI MON TAI LUU VUC SONG HONG

MO DAU

V6i tOc dO gia tang dan so nhu hiOn nay, x6i

mon dI tr-o thinh vin dd rnoi truong cdp thiet.

Thorrg thuong, quir trinh x6i mon xAy ra manh

nhdt tai circ nudc k6nt phat trr€n voi didu kicn

canh tlc lac hAu, din sd phirt triOn nhanh, phrii ph6

rung de lriy dit canh tic. Chc cOng trinh nghietr

criu x6i uton duoc triOrr khai tnatth tnE o cic nuoc

phirt trien tI cuOi the ki 19 r') cho toi nay' cOng

tic niiy <I1 tlo thilnh cluoc sich phirt triOn cuti nhidu

c;uoc gia.

Teing hop circ tii lieu di cong bo tt'ong r'A:

ngoii nLrdc c6 thd thCy hiOn chua c6 phuong phhp

n)o hoAn thi€n dhnh gii dinh ludng vat chat x6i

rndn dirp irng yOu cAu phrin 6nh dring din khoi
luong, dong thAi mang di vAt chCt theo bd mit vi
chidu sAu ciia rnat cit drit. Ngul'611 nhAn chinh l:) 6

ch6 vAt chtit bi rua troi thuong li nhtng thuc the

dia chdt khong c6 gi6i han khOng gian 16 n6t,

khong phin thinh clc he c6 thd doc ldp de c6 thd

rnO ph6ng duoc. Circ c6ch tiep cirr gihn tiOp' ngay

ci rrh0rrg phuong phiLp tOn k6rri, cDrrg chi rlang
tinh giLi dinh, gdn d[ng.

Song, viin dd dinh giri dinh luorr-s vat chft x6i

rr.ri'rrt vin la rrOt nhu ciu thuc tO khOn-q thC chOi bo.

Thu'c tiOn sin xuft viL dtli sOrrg ddi hoi phlii utlc

luong duoc vit chit trang di do x6i mon, xirc dinh

duoc ciic ycu to kh6ng chO qui trinh nily d0 ti d6

du biro dugc chidu hudng dicn biOn v) han che

rlguy cd n6.

Tuy nhiOn, tuy theo g6c d0 chuy€tt mOn khic
nhau, ngudi ta dd ra cic mo hinh tiep crin n-ghiOn

criu x6i mdn khirc nhau. Theo cAc nhii nghiOn cuu

thei nhudng thi x6i mdn gin li€n r'6i qul trinh rr?a

troi bd nrit vi mit dit, do d6 nghiOn citu x6i rnon

r46



Tai luu vuc s6r.rg Hdng, tD nhfiug nirn 60 cLra

thO k! trudc, o rnidn B6c di xAy dung duoc nhidu
trarrr thuc nghiOrn nghiOn cfru x6i rnon, d6nh gi6
iinh huorrg cria trrng yeu tO den qu6 trinh x6i rnon.

- Trarn thuc nghiOrn nghiOn cuu x6i rndn Cdu
Hai (Phri Tho) nghiOn ciru inh huong cria dO tdn
che rirng tr6ng doi vdi x6i mon ;

- Trarn thuc nghiOm nghi€n c[ru x6i rndn Son
Dong (Hi Bic) ;

- Trarn theo r6i inh huong ciia rnua ddn x6i
rrdn Noong Lay (ThuAn ChAu - Son [a) ;

- Tram nghi0n c[ru chong x6i mon Hoi Binh.

CAc k€i cluri nghiOn criu tai cAc tram thuc
nghi€rn holc d6nh gi6 rinh hudng cria tung ydu to
tu nhiOn dOi vdi x6i mdn hoic xAy dung c6c biOn

phirp canh tlc r.rOng nghiOp, chdng x6i mdn tr0n

drit ddc (bdng 1).

Bcittg | . Kel qui do dac lrrong dit bi r&a troi
tgi c5c trgm thi nghi6m

(Ngudrr : Thiri Phien, D6 Tr? Sicm,2000)

Phuong thric
canh tlc

KhOng ch6ng
x6i mon

Luong ddt bi' 
rria tr6i

(T/ha/nim)

,)<

l 8-30

?\L

ll,1

36,9

trong d6 : M - luong d{t nia trOi, Y - luong ddt rtia
trOi trOn I don vi diOn tich, / - dQ ddc sudn (tang
g6c dOc), I - khoring circh tir duong chia nudc
(chi6u dii suon m), X - cudng do mua (> 0,2
nmtlphilt),A - h€ sd tinh dOn c6c nhan tO khic.

Dua trOn c6c sd liOu ciia cic tram rhuc nghiern,
ddng thdi vAn dung c6 ciii bien cOng thric tinh
lrroug dAt mat cria Ia. Kornev, D6 Hung ThAnh
(1919-1982) dd tinh luong ddt mat cho m6i o
vu6ng, t4p hgp vd xAy dung bin dd phin bcj ridrn
ning x6i mon gia tOc Tiy Bic : 5 kidu cho 5 cip
x6i mdn.

V6i su phet ffidn cria cOng nghO tin hoc nguoi
ta di ring dung phuong ph1p vi€n th6m vi h€

thOng tin dia li (CIS) dd thinh lxp bin dd xoi rnon
dat tr€n co so k€t hop vdi circ sO liOu quan rric
duoc ciia c6c phuong phirp truydn thOn-u. Thong
qua phAn tich, xLi ly vi chdng gh6p circ ldp thong
trn dd tao ra thOng tin tro girip quydt dinh, do li)
brin d6 x6i mdrr.

TrOn luu vuc s6ng Hdng, dua vlo quy trinh xL?

ly vI tinh to1n, nguoi ta di thinh lap duoc brin dd

x6i rnon tidrn nlng vr) biin dd x6i rndn thuc. Tai
khu vuc nghiOn c(ru, phdn ra clc ctp x6i rnorr nhu
sau :

a) Bdn dd x6i nin til)nt ndng, phiitt ra 9 cdp
xdi nbn, cu tl'td h ;

b) Bcirt

ntdn :

0-50 tAn/ha/nam.
50-500 tdnlha/nam.
500 - 1.500 tAn/ha/nirn.
1 .500-3.000 ti'rr/hdninr.
3.000- 4.500 tin/ha/rrIm.
4.500 - 6.000 tAn/ra/nirm.
6.000-7.500 tin/ha/ninr.
7.500-9.000 mh/ha/nim.
> 9.000 tdnlhalnim.

dd x6i nbtr thtrc, phdtt ra I0 cdp x6i

Cap I : 0-20 tt'rr/ra/nirn.
Cip 2 :20-50 tan/halninr.
Cdp 3 : 50- 100 tdn/ha/narn.
C{p 4 : I00 -300 tah/ha/narn.
Cap 5 : 300-500 tdn/halnarr.
Ct'p 6 : 500-700 tAn/ha/narn.

CdpT : 7 00-900 tCrr/ha/n.un.

Cip 8 : 900- 1.500 tiin/ha/nim.
Ctp 9 : 1.500-2.000 tiin/ha/ninr.
Cr'p l0: > 2.000 tah/ha/nirn.

Dia dierr

Ba Vi

Luong Son

Thiri Ninh

Ddng Ring

Phu'ong Linh

l8-20 KhOng chOng
x6i rndn

l8-20 C6 blng cAy
xanh

Tr6ng sin,
khOng blng
cAy xanh

Sin xen lac +
blng dua

DO

d0c
(dQ)

8- r0

Ct'p 1

Ciip2
CLip 3

Ctip a
Ctip 5

CLip 6

Cdp 7

Ct'p 8

Ct'p 9

VArr dun-s phuorrg trinh nrCt dit phei durrg, tr€u
co so cic tii IiOu thrrc nghiOnr cua cic tram nghiOrr

ciru x6i rnon dl c6, circ nhi nghiOn criu dI dung
thuAt toin thdng kO tinh circ tharn so ciia phuorrg
trinh dd dua ra cric m0 hinh ung dung cho clc didu
kiOrr cu thd. A. D. Ivanovski vi Ia.V. Kornev
(1952) di xey duug t+i trarn thuc nghiOm

Novosilbirsk vI xAy dung nlo hinh sau :

M = A.I"'75 l,l's Xl'50 Q)

Y = A.1''7s L 
o''5 Xl'50 (3)
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2. Phuong phip nghidn ctiu x6i ttzdn theo

ntodul ddng bDn cit

Biin chr't crja mO hinh n)y li coi qu6 trinh x6i

mon li qu6 trinh ddt do t6c dung ciia dong chdy trd

thdnh bun c6t vi lirrg dong 6 c6c dia hinh bdi tu

cria luu vuc hay chdy vio sOng.

Vd thuc chdt, day v6n li m0 hinh thuc nghi€m

dua vio cric tram quan tric. Theo nhidu nhi nghi€n

cfu thi luong bin cAt l6ng dong trong sOng kh6ng

thd xem li tdng luong dAt bi x6i mdn vi chua tinh

dch luorrg phi sa lo lung vd lugng ddt ling dong o

c6c dia hinh bdi tu kh6c trong c6c luu vuc philc

tap. Phuong ph6p nghiOn cfu x6i mon theo m0

hinh ddng chdy rin cfrng duoc tidn hdnh 6 nhidu

noi theo quan didm dong br)n ciit trong sOng ld

hiln so ciia mua, dla hinh vd di€n thu nudc'

Tuong quan gifra luong x6i mon dat v) luong

biu clt theo ddng chaiy duoc S.M. White dua ra

rrirn 1989 :

S=AxDr (4)

trong d6 A - luong ddt x6i rndn bd mit (tAn), Dr -

h€ sO gia nhAp bun c6t (Dr = l0(r//), t'- d0 chcnh

cuo luu vuc, / - chidu dii suon theo suoi chinh).

Nhidu tlc giri da xAy dung c6Lc quan h0 kinh

nghiOrn gita dic trurrg dong bun cirt vdi c6c nhln

td rinh hudng mi chil ydu Li lop ddng chay vi dicrr

tich luu vuc.

o Theo Bowie (M9, 1975) :

DR=0,488 -0,006 A=0,01 Q (5)

. Theo Mou vi Meng (Trung Quoc, 1980) :

DR=t.29 + I,37lnD-0,025lnA (6)

trong d6 : A - diOn tich luu vqc, Q - lttu luong

cldng chiy nitl, D - rrrit d0 ludi sdrrg'

Dua tren phAn tich hO sO tuorrg cluan lua chon

yeu to tfoi doi voi x6i mon, Vi vin Vi (1981) dA

thici lap rro hirrh bieu thi tidm luc x6i mon :

K = q4HeW) e)

tlong cI6 K - tidrn luc x6i rnon (K clng l6n luong

x6i nrdn cing lon), 6h - do sAu dong chxy do rnua

gAy ra (xirc dinh theo brin dd phln b6 rnLta), O - dO

ddc trung binh luu vuc, R - dQ che phri thuc vAt

(ok),C - phdrr trlm loirihat min trong det (d < 0,01
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mm), Mz - d0 b6o hda nudc crja ddt (thuong dung

gil tri trung binh = 26 a/o), dz - d0 phAn t6n trong

nudc ciia dtt (Ea),5 - ty trong dong nu6c duc

(T/m3).

Ddng thdi dua trcn so lieu thuc nghi€m, ong dd

x6y durrg cOng thirc tinh luong x6i mdn vd rnodul

dong chdy c6t bun cho tung vung theo cOng thuc

sau :

F = A.K'

f = B.kt'

(8)

(e)

trong d6 : F - luong x6i mdn tr€n suotr ddc' f -

modul ddng chdy clt bin trong sOng, A, a, B, b...

c6c hO sd.

Dua vdo c6c tii tieu thuy vin, uoc tinh duoc

lrrong bin c6t trung binh vAn chuyen trorl-u ninr ci

Lai Ctrau (sOng Di) WR= 53'1.106 tCrr vi h€ so

xam thuc phdn luu vuc tu L,ai Chau dcn Ta Bi li
1.540 tan/km'.nlm.

O song Thao, ho so xAm thuc tai Lio Cai vrio

khoinc I160 tdnlkm'.nrm vA luong chuydn cirt

hAng n-arn le WR = 47,5.106 tdn. Tu Do Cai den

Y€n Bli, t6c durrg xcrn thuc girim di nhidu chi con

WR = 40,9.l0o tdn, vi thd bun ctit o song Thao chri

yeu do phdn trOn t-Io Cai cung caP.

Tr€n sOng 1,6. luong chuyen clt binh quirrt nim
o Hi Giang ld 2,8l.l0"tain vi h0 so xAnr thuc f =
336 tdn/km'.nlm.

TrOn co so circ sei lieu rnodul dong chil' cat bun

Vicn Khi tugng - Thiiy vin (1977) di xilr 6u'.t= *o

dd phAu vung x6i mon hien tai nridrr Bic tlorrg d6

linr iP rltrdul
bun : , 3oo-450

200- 150-200

,80 
"<80"2turl/narn/KrTl .

3. Phuong phap ddng v! nghi€n ctiu xii nin

Theo quan dietrr dia h6u hoc thi qui trinh phon,u

h6a li khoi dierr ciia x6i rtlotr h6a hoc vi cluri tlinh

nr)y dd ddn d€'n su phArr bO lai c6c ngu)'en t0 h6a

hoc vi c6c ddng vi trong mOi truong di chuyen. NOu

dirnh gi6 du-o. c qu6 trinh phdn bd lai cria clc nguyen

tO thOng clua dac tinh dia h6a ctla rnOt sci nguyOn tO

dirc trung, t
ciia vAt chdt
vAt chdt x6i
Irtu vuc chit



x6i mdn tai luu vuc. Nhrr vAy dua ndo su bidn drji vd

thdnh phdn clc nguyOn td (d5c biet la cAc nguy€n tO

vet) tu di goc t1i c6c siin phdm phong h6a c6 thd
xic dinh duo. c tdc dO mang di ctia v6t chdt vi d6
chinh li teic do x6i mdn.

Tuy nhiOn vdn dd dat ra ld phrii lua chon duoc
nguyOn td v€l c6 hinh vi dia h6a rdt dac trung dd
duo. c nghiOn criu kh6 k!, ddng thdi c6 khri nang
x6c dinh duoc chinh xAc him luong ciia n6 trong
nudc sOng vi cd trong c\c dL gOc tai luu vuc. Theo
kinh nghiOm, trong sd c6c nguyOn td vOt ngudi ta
chon urani ld nguy€n tO c6 hdnh vi dia h6a rdt dlc
trung ; mat kh6c nguy€n t0 nAy c6 nhidu ddng vi
md m6i tudng quan gifta chtng c6 thd sfi dung vio
vi6c tinh to6n chinh x6c hon tdc dO x6i mdn (L.M.
Norder:man, 1980).

MO hinh to6n hoc cria phuong ph6p :

I Ant E"D-E"PW = _x_ flO)s A/ E.S

trong d6 : E" - him luong urani hoa tan trong nudc
sOng, Er - hAm luong urani trong d6 goc, Ep - hhn
luou-rl urani trong nuoc mua, S - diOnrich luu vuc,
D - luu luong nudc sOng, P - luong rnua, W - lugng
vrlt .h4 hoa tan vAn chuyeh trong sOng
(tAn/kur'/narn).

AH E"D(4" A,)
(11)At dE,S(A,. - A,)

trong d6 : AH/At - tdc dO h4 thdp dia hinh (cm/
lO''.nim), d - khdi luong riOng ciia dit da, Ae - ti lc
234ufttu 

trong nudc song, As - t1i le "ouft*U trong
dCt, Ar - ti le "nUf3*U trong d6 goc.

Dua vio nh0ng dic didm cria hQ thOng s6ng
Hdng, chrlng tOi dd rien khai liy mdu tr€n c6c luu
vuc s6ng l6n vd phAn luu :

- TrOn sdrrg Thao tai TrAn YOn (YCn Biri),
- Tr'On sOrr-{ Dii tai Hori Binh,
- Tr€n s6rr_{ Lo tai Vi€t Tri,
- Tr€n sOng Chriy tai bdn phi Hicn (Ycn BAi).

16 b0 rndu rrong dor lt'y mAu tu nim 1999 dch
nim 2001 dl duo.c gui phAn tich tai Vi€n Dia h6a
Vernatsky (Moskva) dii phan tich d6ng vi urani
trong cdc mAu trong cf,n khO, vat chdt lo lung vd
nudc loc.

C6c k0i quii thu duo. c dd cho ph6p chrlng t6i
tinh to6n vd xu l! sO li€u buoc dAu theo phuong

ph6p d6ng vi ura6i trong mOi trudng, sd bO tinh
duoc toc d0 x6i mdn 6 mot sO luu vuc nh6 thuoc
luu vuc sOng H6ng nhrl sau (bdng 2):

Bdng 2. K61 qui tinh tdc cl6 x6i mdn theo him lrrgng
vdt crla urani

Tcn luu vuc
D0 h4 thdp

dia hinh
(cmi 103 nam)

39,53
t7,70
82,31
21,93
42,56

Luorrg vAt chat
x6i mdn

(tdnlkm2n[m)

Song Di
S6ng Thao
Song Chiy
Sdng tn
Song Hdng

l 185,83
530,86

2469,43
65',1,99

r2't6,95

xfr ru4u
Nhfng kei qul tinh toln budc ddu vd toc do x6i

mdn tai luu vuc sOng Hdng bing circ phuong phirp
neu tren kh6 phn hop vdi nhfng d6nh gii cla c|c
nhi nghi€n criu trudc day. So s6nh c6c kci qui
nghiOn criu x6i mdn bing c6c phuong ph6p niy
v6i nhau ching t6i nhAn thdy c6 nhfrng sai kh6c
khOng d6ng kd, didu nly cho thdy mfrc dd tin cAy

ciia cAc phuong phlp tuong ddi cao, ddng thoi chi
ra tOc dO x6i mdn ciia luu vuc sOng H6n_e lii lorr.

Tuy nhi6n, ph4m vi lp dung ciia tung phuong
ph6p c6 nhflng kh6c biet do tinh uu vi€t cfrng nhu
nhfng han chdciia tung rnd hinh tinh to6n.

Phuong phdp thuc nghi€m theo phuong trinh
Wischmeier cho ph6p tinh duoc luong d0t b€ mit
bi rua trOi do x6i rndn theo diOn, do d6 thuong
duoc fng dung dd tinh luong rnat dit vi chdt dinh
dudng trong nOng nghiOp. Hu ch€ lil khti Lrrr_r:

dung 6 nhfrug khu vuc khOng c6 khti rrar.rg thu

duo.c d[ liOu thuc te dd tirrh cric thOng s0 ; nrit
kh6c, khOrrg chinh x6c khi tinh to6n o nhfing luu
vuc r0ng l6n vd phric tap.

C[ng nhu phuong ph6p Wischmeier, phuong
ph1p modul ddng chdy rirr v:i h€ thdng tin dia ty lI
nhtng phuong phap thuc nghiOm, chua dd cip d€n
luong vAt cht't x6i mon rnang di, d6 chinh li cac

chdt hoa tan mang theo ddrrg chiy.

Khdc phuc duoc nhuoc diiim ndy, phuong
ph6p urani trong mOi trudng cho ph6p xirc dinh
duoc tOc dd x6i mon trung binh ciia todn b0 luu
vuc vi tinh dch cii ba dang vlt chCt cria qul trinh
x6i mdn li chAt rin, lo lting vi hda tan. B€n canh
d6 , phuong phirp niy cfrng c6 nhlng nhuoc di€rr.
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d6 ld viQc phAn tich mAu kh6 tdn k6m, mric d0

chinh x6c cria kdt quri phu thuoc rdt nhidu vdo tdt

ci c'ac btbc thuc hiOn, td tri t<trau ldy m6u, xri l!,
phAn tich vd tinh to6n k€i quri. Chi cAn mOt sai s6t

nh6 cfrng sE cho mOt sai sei rAt ldn.

Chinh vi vdy, vi€c sti dung t6ng hop c6c

phuong ph6p nghien ciru x6i mdn tai luu vuc sOng

H6ng ld mot vdn dd cAn thidt mang !' nghTa khoa
hoc vi bei tro cho nhau.
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SUMMARY

The combination of methods applied in study of
erosion in Red River basin

Erosion is exogenetic process, which affect
ecological and socio - economical environment.
This process disemination occured widely in Viet
Nam and it becomes hazard. So, the study of
erosion is an important problem in Viet Nam. There
are many different methods to study erosion due to
ooint of view.

ln this paper, the authors introduce the methods
determining erosional rate in Red River basin,
include Wiscfmeier, sand - mud flow modul, uranium
in environment and remote sensing method.
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