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TOM TAT: X6i mondat 1a mpt van dé mai tneong toan @u. Trong nai khu wec khac nhau, cac
yéu % chi dao anh heéng dén qua trinh x6i momiat ¢ rat khac nhau. Kt qud tinh toan x6i momat
cia cac tAc gi HA Quang Hi va Tran Tuin Tadd ching ©6 luu wec séng Bé co e do x6i mon it
Ién, trung binh 321dn/ha/nim. Bai bao nay @a vao cac §u t anh heong dén x6i mondat do R.P.C
Morgan dé xuit nam 2005, & dung tién trinh phan gii thiz bic AHP (Thomas L. Saaty, 1970)dni
xacdinh trong & cho cac yu t ndy, tr @6 két lugn cac yu 6 chi dao tacdéng dén qua trinh x6i mon
trén keu vec S6ng Bé. B qua nghién @u cho thiy trong 5 yu t cap 1 thi yu t Dia hinh c6 tong &
lén nhit (0,30), tép theo 1a 2 ¥u 6 Lop thuc phi (0,29) va Mra (0,28). Bai bao ang xacdinh diroc 4
yéu 1 tac dong chi dao dén qua trinh x6i mon trénl wec Séng Bé @n: P¢ doc, P che phi dat,
Cuong dé mua va Chéu dai sron doc. Két qui nghién ¢u & 1a cin ar dé cac nghién ¢u tiép theo
hiéu chinh md hinh USLE cho phai hon Wi dic diém x6i mon ga heu wec.

Tir khéa: AHP, x6i moniat, S6ng Bé u wec sdng, tong .
1. MO PAU theo khong gian va & gian. Mia nra kéo dai
Song Bé 1a it chi ru aia he thong sdng 6 thang, i thang V-X, \6i lugng mra chém tir

Péng Nai, do 2 nhanh song Dak Lap va Dak  85-90% bng hrong mua rim.

Glun hyp thanh. Séng chinh c6 éhi dai
331km, it ngwn tir ndi cao trén 950m tita
cao nguyén Xnard vad vao sdéngdong Naid
Hiéu Liém. Tng dén tich ku wec la
7.563kn4, tong chu vi la 418km. itu wrc bao
gdm mot phan dién tich théc cac inh: Bong
Nai, Binh Drong, Binh Plxéc, Dakndng va
mot phéan nho thuse Campuchia.

Mot sb dic diém aia hru wee Séng Bé [4]:

- Lugng mura trung binh &m thwc vao lai
I6n nhit trén toan ku wuc séngbong Nai, tr
2.200-2.600mm, songilphan Id khéngdéu c

- bia hinh §m nhiu ddi thoai, cé dinh tron,
bing, d6 dc trung binh khang 3dén 8ds, cao
d6 phd bién tir 150dén 280m.

- Luu wec ¢6 5 nhémdét chinh, trongdé
nhémdat do vang vadat xam chém dién tich
|6n nHit.

- V& hién trang sr dung dét: dat néng lam
nghiép chiém dén 93,13% din tich kru wrc.
Cay tng chi dao 1a céc lai cay lau m nhr
cao sugdiéu va cayin qua.

Tac gi Tran Tudn TG [3] khi 4p dng mo
hinh USLEd4 cho Kt qua x6i mondat trén Lru
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vuc S6ng Bé nh sau: Trén pin lon dién tich
phan b dit bazan, eong d6 x6i mon trén 300
tan/ha/rim. PHin Béng Bic luu wirc arong do
x6i mon 100-200 4n/ha/im. Doc cac thung
ling ép 5 nhr Dak Huyt, Dak RLap, Dak
Glun arong d6 x6i mon bBn hon 300
tan/ha/rim. Trén dén tich dong king aluvi,
cuong do x6i mon 50-100 an/ha/mim. Doc
theo cac thungiihg séng aong do x6i mon
100-200 én/ha/rim.

Khi so sanh gia $ liéu tinh toan bng mé
hinh USLE i két qua do dac thyc & bang ciu
x6i mon d@ia Ha Quang B va ong sr, tac gi
Trdn Tuin TU d& nHin dinh: “Cuong do x6i
mon tinh &# USLE cé nking sai bch wi do dac
thuc t va @n c6 nliing nghién ¢u mé hinh
USLE thit chi tiét cac théng & ciia md hinh”

Bai bao nghiéniwu mirc d6 anh heong khac
nhau @a cac $u t trong mé hinh USLEtn
qué trinh x6i montat trén kru wec théng qua
viéc xacdinh b trong $ cho cac yu t nay.
Két qua nghién ¢u < 1a cin ar dé cac nghién
ciu tiép theo héu chinh md hinh USLE phu
hop hon cho lru wrc.

2. XOI MON PAT VA CAC Y EU TO ANH
HUONG DEN XOI MON DAT

X6i mondat 1a sr mangdi lép dat mat do
nuéc chiy, tuyét haic cac tAc nhantia chit
khac bao gm @i cac qua trinh &t |é do trong
luc (Rattan Lal, 1990)

Dinh lrong qua trinh x6i modat dugc nhidu

tac gia dua trén plrong trinh nit dit tdng quét

USLE aia Wischmeier va Smith (1978). USLE

dya trén cac §u t6 anh hrong ©i x6i mon: khi
hau, thanh phn & ciu tao dit, hinh thaidia

hinh, bp phi thuc vat va sr dung dat. Cac y¥u
t5 nayduoc chuyén thanh 6 B sH R, K, L, S,
C, P trong USLE. Ning h sb trong phrong
trinh nay dugc rat ra & nhiing do dac thuc
nghiém.

CéAc f¢ sb cia cong tirc USLE:

A = R*K*L*S*C*P

Nam 1993, Renard vajag sr do dac thyc
luong dat x6i mon @a 208 ving va so sankiv
coéng thrc USLE d& cH ra rng cong tkc
USLE c6 not b gisi han. Renarddé xuét
RUSLE va & dung thay ti# USLE trong a &n
bao vé dét trén nréc My.

CéAc I¢ sb cia cong tirc RUSLE:

A = R*KALS*C*P

Niam 2005, R.P.C Morgan [4d4 khing dinh
lai sy tac dong dén x6i mon @a 5 yu th ké
trén vada xacdinh cac $u t chi tiét (cip 2)
cho mi yéu 1.
3. PHUONG PHAP NGHIEN CUU

Phrong phap AHPdugoc Thomas L. Saaty
phét trén vao nling rim dau thap nién 1980,
va duoc biét dén nhr 1a quy trinh phan tich th
bac nhim gitp xr Iy cac vin d& ra quit dinh
da tiéu chén phic tap. AHP cho phép ngyi ra
quyét dinh @ip hop dugc nhing kién thic cia
cac chuyén giad/vin dé nghién au, két hop
duoc céc dr lieu khach quan va éhquan trong
mot khudn kid the bac logic. Trén Bt, AHP
cung @p cho ngoi ra quyét dinh mot cach tép
can trec quan theows phandoan théng thong
dé danh gia s quan tong aia mdi thanh plan
théng qua qua trinh so sanipc AHP Kt hop

dugc ci hai mit tr duy dia con ngoi ca vé
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dinh tinh vadinh lrong: Pinh tinh qua ¢ sip
xép thr bac vadinh lwong qua Kt qua bo trong
sb cho trng yéu t ther bac.

AHP dwa vao 3 nguyénic:

- Phan tich &n dé ra quyét dinh (thiét lap thi
bac)

- Panh gia so sanh céac thanhiphso sanh
cip giira cac $u 1)

- Tong hop cac niec do uu tién (xaadinh cac
ma tén trong $)

CAc bwéc tién hanh AHP:

- Buéc 1: Phan tich an @& va xacdinh bi
giai yéu cu.

- Bugc 2: Xacdinh cac yu t sr dung va
xay drng cay phanip yéu .

- Budc 3:Piéu tra thu thp y kién chuyén gia
vé mac do uu tién.

- Budc 4: Thit 1ap cAc ma #n so sanhap.

- Bugc 5: Tinh toan tng $ cho trng mic,
tirng nhom gu 1.

- Buéc 6: Tinh ¢ sd nhit quan (CR). 7
nhat quan phi nho hon hay king 10%, #u lon

hon, cén thec hién lai cac hrée 3, 4, 5.

- Budc 7: Thre hién bude 3, 4, 5, 6 chdit ca
cac mic va cac nhomdu td trong cay phan
cap.

- Buéc 8: Tinh toan ting $ tong hop va
nhan xét.

3.1. So sanh#p

Trong phrong phap nay, nghi dugc phong
van phii dién ta y kién cia minhddi véi tiing
cip yéu to. Thuong ngroi dugc hoi phai chon
cau té 1oi trong $ 10 -17 & lva chon riéng
biét. Mdi sy chon lya 1a ndt cum tir ngén ngr
hoc. Ching han : “A quan tong ton B”, “A
quan tong nhr B”...

Méi quan tam trong 4n dé nay khong phi
la 1oi phat béu ma 1a gia irbing $ lién quan
dén 1oi phat béu. Bé phan ép hai tiéu chén
Saaty (1970)4 phat trén mot loai ma tén dac
biét goi 1a ma tén so sanhap. Nhiing ma tén
dic biét nay dwoc ar dung dé lién két 2 tiéu
chuin danh gia theo 6t thir ty cia thang phan

loai.

Hinh 3.1.Vi du vé ma tén so sanhap cia 3 ¥u 6 i, j va k

bay la ma tin nghch dao wi su so sanh
cip: réu i so sanh &i j c6 mot gia ti aij thi khi

j so sanh ¥i i s cO gia ti nghich dao la 1/aij.

Pé dién vao ma #in, ngroi ta dung thang
danh gia i 1 dén 9 nhr sau:
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Béang 3.1 Thangdanh gia nic d6 so sanh

Muc do quan

binh nghia

trong

Giai thich

1 Quan tong bing nhau (equal)

Hai $u 6 c6 mrc d6 quan tong nhr nhau

3 Sr quan trong yéu gitta mt yéu t nay trén $u tb

kia (moderate)

Kinh nghm va nlin dinh hoi nghiéng ¢ yéu t nay
hon yéu t kia

5 Quan treng nhidu giira yéu 6 nay va yu t kia Kinh nghgm va nlin dinh nghiéng rnh \é cai nay
(strong) hon céi kia
7 Sr quan trong biéu 16 rat manh giira yéu 6 nay Mot yéu 6 dwoc uu tién ét nhidu hon céi kia vatuoc

hon yéu t kia (very strong)

biéu 16 trong thrc hanh

9 Sr quan trong tuyétddi giiia yeu t nay fon yéu

tb kia (extreme)

Sir quan tong hon hin aia mdt yéu 6 ¢ trén mirc co
thé

2,4,6,8 Mrc trung gian gitta cac nic néu trén

@n sr thoa higp giira hai nirc ¢ nhan dinh

3.2. Tong hop sb liéu vé mirc d9 wu tién

Pé co ti s chung @a mrc do uu tién, én
tong hop cac 6 lidu so sanhap dé c6 $ liéu
duy nhit vé d¢ uu tién.

Giai phap ma Saatyusdung dé thu dugc
trong $ tir sy so sanh @ la phrong phap é
binh phrong nto nhit. Phrong phap nay s
dung mjt ham sai & nho nhat dé phan anh nbi
quan tam thic aia ngrodi ra quyét dinh.

Dé don gian ngroi ta da dé ra phrong phap
xacdinh vect riéng w king cach:

- Tinh ©Hng ndi cot trong ma tin: Y. aij

- Tinh aijf_ aij.

- Chuin héa céac gia trdé c6 duoc trong $
bang cachdy trung binh 6ng aia trng hang.

3.3. Tinh nhit quan

Trong céc bai toan tic €, khong phi lic
nao ding cé ti¢ thanh fip dwoc quan K bic

Ngwn [2]
cau trong khi so sanhrhg cp. Thi di phrong
an A c6 i tét hon B, B c6 ti tot hon C
nhung khong phi IGc ndo A ding 6t hon C.
Hién trong nay tk hién tinh thrc tién caa cac
bai toan, ta ¢ l& sr khéng nfit quan
(incosistency). 8 khéng niat quan la tirc
nhung d6 khdng nlit quan khéng nén qua
nhiéu vi khi d6 né tté hién sy danh gia khong
chinh xac.bé kiém tra s khéng nft quan
trong khidanh gia chotng dip, ta dungy s
nhit quan (CR). Nu ty s5 nay ntb hon hay
bing 0.1 ngia la s danh gia éa ngri ra
quyét dinh trong ddi nhit quan, ngoc lai, ta
phai tién hanhdanh gia i ¢ cip twong ang.

Ty s5 nhit quan CR dugc tinh theo cong
thac: CR=IC/RI

Trong d6: RI (chi 5 ngiu nhién)duoc xac
dinh tr bang 3.2 cho &n:
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Bing 3.2 Bang phan lai chi s ngiu nhién RI

Trongdé: n & $ luong Yeu t5 trong ma tin
S0 sanh.

IC (chi sb nhit quan)dugc xacdinh theo cac
budc sauday:

- Tinh vector éng c6 tong & = ma tan so
sanh x vector tmg

- Tinh vector nt quan = vectordng c6

trong $ / vector tong $

- Xac dinh Amax (gia ti rieng ma tn so
sanh) va ClI (chsd nhit quan):

+ Amax = ti trung binh aa vector nht quan.

+ Cl=@Mmax—-n)/(n-1)

Ngwn: [2]

Phuong phap AHRIo s¢ nhit quan quajt s
nhdt quén (consistency ratio) gidjtcia ty s
nhdt quan nén< 10%, Bu lén hon, sr nhin
dinh 1a hvi ngdu nhién, @n duoc thec hién lai.
4. KET QUA TiNH TOAN

4.1. CAc ¥u té va cay phan ép yéu t6

Bai b4o & dung k¢ théng cac $u t anh
huéng dén x6i mondat theodé xuat cia R.P.C
Morgan rim 2005 [1] Kt hop voi tham khio
chuyén giadé xac dinh cac yu t6 c6 anh
huong trong khu wc nghién ¢u. Két qua cho
ra’5yu t6 cip 1 va 18 yu t6 cip 2. Cay phan
cip cac yu t thé hién nhr hinh 4.1.

X6i mon dat
lwu vuc S6ng Bé

1. Mua 2.Pit 3.bia 4.L6p 5. Cré d can
hinh thuc phi tac
Yéu té cip 2:
Y Y Y Y Y
1.1 Lwong mra 2.1Sa éu 3.1 Hréng phoi suon 4.1D% che pli 5.1 Tk;‘yi vu
1.2 Grongdo 2.2 Gau truc 3.2Dbo doc 4.2 Lai l6p phi 5.2 Kiéu canh tac
1.3 Kich thrge hat 2.3 Tinh thm 3.3 Chéu dai sron 4.3 Sr phan éng 5.3 Tap quén
1.4 Phan 6 mua 2.4 Ham rongmuin 3.4 Hinh thai son
Ngwn [1]

Hinh 4.1. Cay phan 4p cac $u t6 danh gia x6i montat luu vuc Séng Bé

Nhu vdy, trong pln nay, yéu &u dit ra la
can tinh toandng @ng 6 b trong $, bao gm:

- 01 b trong $ cia cac yu t cip 1
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- 05 bp trong $ cho cac yu t cip 2 trong
tirng yéu t cap 1.

Trong cac phn tiép theo, tac gi 8 lay cach
tinh ko trong $ cho cac yu t cap 1dé minh
hoa. Di vai 05 b trong $ cia cac yu t6 cip
2 < tién hanh tong tr.

4.2. Pong vin chuyén gia & mirc d§ wu
tién

Tién hanhdiéu tra 06 chuyén gia nghiérine

x6i mondat trong kru vec Séng Bé Bng phiu

cau hi. Cac i dung trong pHiu cau i xoay
quanh 2 ¥in dé:

- Xép hang mrc d6 uu tién @a cac gu t
cap 1 va cac §u th cap 2.

- Panh gia va chdiém dbi véi ting cip yéu
t6 theo thangtanh gia éa Satty (Ang 3.1).

Téng hop két qua phong van va tinh toéan
mac do uwu tién d@ia ting cip yéu o bang
phrong phép trung binhomg. Két qua thé hién
tai bang 4.1.

Bang 4.1 Téng hyp mic do uu tién dia cac yu td cip 1

Yéu té so sanh trng doi

Phiéu phang vin

12 | MwavaPpit 5 7 7 5 5 3 5
13 | Mwavadia hinh 3 5 -7 -3 3 1 1
14 | Mwavalép thuc phi 5 1 -5 -7 3 1 1
15 | Mwavaché do canh tac 7 5 -5 1 5 3 3
23 | Pt vadia hinh -5 -7 -9 -5 3 -5 -5
24 | Pt valép thwe phi 1 -9 -7 -3 -5 -3 -5
25 | Pit vaché dg canh tac 5 -7 -5 5 3 3 1
34 | Pia hinhvalép thuc pha 3 -7 5 3 -5 1 1
35 | Pia hinhvaché do canh tac 5 5 7 5 5 5 5
45 | Lép thuc phi vaché dé canh tac 5 7 1 5 3 3 4

Trong d6: diu trir (-) thé hién sar kém quan
trong aia yéu t dirng tnrge so \6i yéu td dirng

sau trong #p yéu to so sanh.

bia hinh

4.3. LAp ma tran so sanh dp
Tir két qua tong hop mac do uu tién, tén

hanh ip cac ma #n so sanhap.

Thyc phi

Canh tac

Hinh 4.2. Ma tran so sanhap cia cac $u td cip 1
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4.4, Xacdinh céc vector tiong s Bang 4.3 Ty b nhit quan @a cac b trong $
Thuc hién cac trdc nhr tai phan 3.2 cho céac tinh duoc
ma téan so sanh ap, két qua thu duoc 1a céac B¢ trong s cia Ty sb RC (%)
vector tong $ (bang 4.2). 1 | Yéutbcip1 0,63
. Co s 2 Yéu té cap 2
Bang 4.2Vector tong $ cia cac gu to cap 1 e i p,
21 | Nhém yu & Mua 1,70
Trong 2.2 | Nhom yu t Dat 1,70
1 Mua 0.275 23 | Nhom yu % bia hinh 3,66
2 bat 0.061 2.4 | Nhom yu © Thuc phi 0,00
Pia hinh —
3 rahin 0.304 25 | Nhom pu 1 Ché do canh tac 8.19
4 Lop thee pha 0.289 — S -
_ Nhan xét: tat ca cac RCdéu <10%, dodé
5 Ché d6 canh tac 0.071 ) o ,
cac I trong 9 déu dam bao tinh nfat quan.

4.5. Tinh toan ¥ sb nhit quan RC ) . . .
y g 4.6. Xacdinh trong 9 wu tién cia cac yu

Ap dung cach tinh RCat phan 3.3 choing t clp 2
vector tong 9, két qua thé hien tai bang 4.3. Cong thic tinh: Treng & wu tién = trong s
riéng x trong sb yéu td cip 1 twong ing

Bing 4.4Trong $ riéng va tong $ uu tién da cac yu t cap 2

Trong < riéng ‘ Trong <6 uu tién

1 32 Do doc 0.529 0.161
2 12 Grong do mua 0.538 0.148
3 41 D6 che phi dat 0.500 0.145
4 33 Chéu dai sron 0.276 0.084
5 42 Lai [6p phi 0.250 0.072
6 43 Phaning 0.250 0.072
7 14 CR d6 mua (thang) 0.185 0.051
8 11 Lirong mra 0.174 0.048
9 52 Kiéu canh tac (landat) 0.601 0.043
10 34 Hinh thaison 0.104 0.032
11 13 Kich tlrgc hat mua 0.104 0.029
12 31 Hrong phoi suon 0.092 0.028
13 21 Thanh pin o gi6i 0.365 0.022
14 22 Gu trac (Kt ciu) 0.278 0.017
15 53 TBp quan canh tac 0.229 0.016
16 23 Tinh thm 0.234 0.014
17 51 Thyi vu canh tac 0.170 0.012
18 24 Hamigng mun 0.124 0.008
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5. NHAN XET

5.1. V& cac yu to chia dao anh hwéng dén
qua trinh x6i mon

Déi véi cac yeu o cap 1, ir bo trong $ tinh
dugc (bang 4.2), c6 th dua ra ndt sb nhan xét
sau:

- Yéu t6 c6 tacdong manh nhit dén x6i mon
trén ku wic Séng Bé 1a §u t Pia hinh, tép
theo l1a cac §u t Thuc phi va Mua.

- Hai yéu t Pit va CK d6 canh tac cowstac
dong khongdang .

T két qua tinh toan tong $ uu tién, Hn
yéu 6 sauday co tit xem 14 cac §u t6 anh
huéng chi dao dén qua trinh x6i mondat trén
luu vuc S6ng Bédo la:

i) yéu t do doc dia hinh;

i) yéu o cuong do mua;

iii) yéu to do che phi dat; va

iv) yéu t6 chidu dai sron doc.

5.2. V@ hwéng hiéu chinh mé hinh USLE

Bo trong $ tinh toanduoc 1a b trong &
tong, trong khi mé hinh USLEil st dung bai
toan tich 8, dodd, khong ti &p ding b trong
s naydé hiéu chinh mé hinh.

Tuy nhién, khi phan tich mé hinh USLE,
chding t6i nkn thiy cac & s sir dung trong md
hinh c6 thang gia itrphan chia khéng dmg
nhau, ngia la khi cac tac gidé xuat cac tinh
toan cac B s, ho da long ghép b trong $ vao
céac thang phanp h¢ s5 nay.

L4y vi du, day bén thién cac & sd theo Carl
E. Anderson [5] th hi¢n nhr bang 4.5.

Bing 4.5 Bién thién gia tr cAc I¢ sd trong md hinh USLE

Gia tri Max Gia tri Min Ty 18 Max/Min
1 Mua - R 600 50 12.0
2 bat - K 0.49 0.02 245
3 bia hinh - LS 6.00 0.20 30.0
4 Thyc phi - C 0.6 0.021 29.0
5 Canhtac-P 1.00 0.25 4.0
Ngwn: [5]

Néu dya vao gia trti 16 Max/Min cia 5 yu 6 (twong duong 5 K s5) dé xacdinh trong $ thi b

trong $ tinhdugc nhr tai bang 4.6.

Bing 4.6 Trong $ theo gia trty 1¢ Max/Min

Trong Htheot§I¢ = Trong  theo tinh Chénh lich
Max/Min toén
1 Mua - R 0.121 0.275 0.154
2 Pit - K 0.246 0.061 -0.185
3 bia hinh - LS 0.302 0.304 0.002
4 Thyc phi - C 0.291 0.289 -0.002
5 Canhtac-P 0.040 0.071 0.031
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Nhan thdy ring: nudc, cac tac gi xem yu t6 bat anh hrong

i , A z- Y A A )
- Hai yéu $ Bia hinh va Thc phi c6 o dén x6i mon manh ton yeu 6 Mua~

chénh éch aia hai 1 trong $ & khéngdang
Ke. huéng dé hiéu chinh mé hinh USLE cho phu

Néu chip nhan Ii luan trén, ngt trong nliing

- Hai yéu % Mua vabit thi hai b trong hop v6i dac diém xéi mond nuéc ta ndi chung

gin nhr trdi ngroc nhau.bé Ii giai didu nay,
phai chang khi ap dng mdé hinh USLEY cac

va ¢ luu wiec Séng Bé noi riénglo la: diéu
chinh céng tirc tinh toan va thang pharpc

gia tii cia hai ¥u t6 Mua vabit.

APPLICATION OF AHP (ANALYTIC HIERARCHY PROCESS) FOR
DETERMINATION THE AFFECTING MAIN FACTORS IN SOIL ER  OSION
AT SONG BE BASIN

Nguyen Truong Ngan
University of Technology, VNU-HCM

ABSTRACT: Soil erosion is a global environmental problem. Hifecting main factors for soil
erosion processes are different due to the speaifi@s. The calculated results of soil erosionHay
Quang Hai and Tran Tuan Tu, demonstrated that SBagbasin is eroded very huge, about 321
tons/halyear. The article is based on factors psgabby R.P.C Morgan in 2005, using the analytic
hierarchy process AHP (Thomas L. Saaty, 1970) terdene the weights for these factors. Since then,
the article concluded main factors affecting sodston at Song Be basin. Research results shovatd th
the Terrain factor has the largest weight (0.3@)ldwed by two factors: Plant cover (0.29) and Rain
(0.28). The article also identified four main factampacting on the soil erosion at Song Be basin,
including: slope, land cover ratio, intensity ofiméall and slope length. These results will be liasis
for subsequent studies to adjust USLE model momdicably for erosion characteristics in the

researched area.

Keywords:AHP, soil erosion, Song Be, basin, watershed, vieigh
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