Science & Technology Development, Vol 14, No.M4- 2011

DU BAO XOI MON PAT QUI MO L UU VUC SONG {'NG DUNG CONG THUC
TINH M AT PAT TONG QUAT (RUSLE) TREN L UU VU'C SONG BE

Tran Tuén Td
Truong Pai hoc Khoa hoc Ty nhién, PHQG-HCM
(Bai nhin ngay 21 thang 034m 2011, hoan ¢hh sra chra ngay 14 thang 09am 201)

TOM TAT: X6i mondat 1a mét van dé moi tneong nghiém twng anh heeng dén phan lon dién

tich k¢ sinh thai ndng ngldp cia mién Pong Nam B. X6i monddt khong ch anh heong dén chit

lwong ddt, vé nang suit ndng nghép, ma con lam gim chit lwong aia nudc trong 1 chia.

Nghién @u nayduoc tién hanh trénidu we Séng Bé trong vanBong Nam B dé du doén tém

nang mit dat hang mm dea trén cdng tiic mit dat sra chia (RUSLE). Cac qss cua cong thic
RUSLEduoc tinh cho&u wec Song Bé 1a:sdung di lidu khio sét, dr liéu do mra. Hé s6 R-duoc tinh
theo ® liéu trung binh dong mra hang @m. H 6 K- duroc tinh todn & ban do ddt ti 1é 1/100000. H
s6 LS-duoc tinh toan & mgt mé hinh 8 46 cao (DEM) phan gii 90m. H s6 C xacdinh tr anh \é tinh

landsat, P khéng tham gia trong tinh toan va gaf.la

Tir khéa: X6i mondat, luu wec Séng Bé.

1. GIGI THI EU

X6i mondat la mot qua trinh & nhién b anh
huong I6n boi ché do sir dung dt va cié d¢ khi
hau. X6i mon dat tré nén nghiém tng khi
luong dat x6i mon gia ing va gim ning stit
canh tacdd dugc nghién @u chi tiét boi
Wischmeier va Meyer (1973) va liénct
nghién @u bsi nhiéu tac gi Keller (1996),
Renschler va Harbor (2002nh hréng aia
bién ddi khi hau toan &u va qué trinhis dung
dat khéng lyp ly s 1am gia &ng qué trinh x6i
mon nay.

Viét nam la qdc gia néng nglep cin cé
chién luoc qui haich bio vé dit dé dbi pho Wi
d6i khi hau toan éu. Do d6, cn nhing hiu
biét sdu & ¢ qua trinh mt dat cing nhr

nhitng céng a hién dai du doan qua trinh

nayba c6 nhéu cong trinh phat #h cac mo
hinh phat tén dé nghién &u qua trinh xoi
mon, trong d6 cbéng tlkc kinh nghém
Universal soil loss equation (USLE)do
Wischmeier va Smith (1973) va @du chinh
RUSLEaia Renard et al. (1991, 19973 duoc
tng ding oNng rai trén th gi¢i [6] va ¢ Viét
nam.

Ung ding cong tikc RUSLE da lién uc
dugc nghién éu va ai tién theo hrong: 1)
taingdd chinh xac khi tinh toan cac Isd anh
huong ©i qué trinh x6i mon; 2) khnang thrc
hién m6 hinhtinh RUSLE trongqui mo étoi
qui md kru wec séng Bing GIS.

Baiviét nay minh ka kha ning ung ding
cong thrc thyc nghEém RUSLEtinh toan xoi

mon trén fru vuc Song Bé, trongd sr dung
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GIS d@é thyc hién md hinh tinh RUSLE trong
phan mém ArcView, tinh ch 5 LS tir md hinh
d6 cao (DEM).
2. DIEN TICH NGHIEN C UU

PHin I6n dién tich kru wec Séng Bé (Hinh 1)
thuoc Viét nam, trong khdng gian c@a do:
11°04'43"-1220'51” i d6 Béic va 10634'54"-
107°31'01” kinh @6 Bong.

Sbéng Bé c6 ba chirli I6n 1a Dak Huyt, Dak
Glumva Dak Lap i huéng chiy vé phia Tay

Nam din nhr song song & nhau. Séng chinh
(tinh theo nhanh Dak Glum) c6 éhi dai
331km, it ngwn tr cao nguyén Xnard (cao
950m) va & vao sdng Hng Nai ti cira s Hiéu
Liém. Téng dién tich kru wrc 127484k, trong
d6 dién tich théc tinh Binh Plxéc 1a 5034krh,
Pik Lic 960.2kmi, Binh Drong 818.3kr,
Ddng Nai 550.7krh
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Hinh 1. Vi tri vang nghién &u
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Luu wuc cO khi Bu nhigt d6i gi6 mua, nhit
do tr 22°C t6i 24°C (Phroc Long) va trong
mua 2200-2600 mm. #thdng thiy dién-thay
loi dugc thiét k& hoan chinh gdm thuy dién
Théac Mo, Cin Bdn, Sock Phu Miéng va Réc
Hoa.

Nghién d¢u x6i mondét trén dia ban tinh
Binh phiréc cia Ha Quang ki (2001) [1] cho
thdy qua trinh x6i mon dén ra manh g nhu
dién tich théc lwu wec (Bu Dbiang, Phadc
Long) x6i mon trén 200ih/ha/rim, bén anh
d6 mot sb tai bién nhr truot 16 dat, | quét, rirt
d4t ngay cang giaing trén tru vurc nay.

3. PHUONG PHAP NGHIEN CUU

Phwong trinh mét dat phé dung

Cong thirc thyc nghém tinh x6i mon do
Wischmeierdé xuat c6 cang: A=RKLSCP

2).

Trong d6:A=Lugng dat x6i mon trung binh
trong ndt don vi dién tich (6n/ha/im); R: k¢
sd x6i mon do nra (10Jha’); K: hé sb tinh x6i

mon dia dat (lién quandénciu trac, thanh

phan); L=H¢ s5 chiéu dai sron doc (so \bi
chiéu dai sron tiéu chédn 22.6m); S: B sH 46
déc (lién quandén do déc 9%): C: k& sb lop
pha thuc vat (C=1 khidét tro troi); P=Hg 5 sir
dung dit (lién quan i phuong phéap landt).

Trong nghién ¢u nay, md hinh tinh RUSLE
thuc hién trong GIS (ArcView3.3)day la cong
cu hiéu qua dé tao ra dr liéu dau vao cho mé
hinh, trong tinh toan va trinh bay cét gua.

Hé sb mura(R)duoc tinh tr sb liéu mua trung
binh rim cac tam quan tic, K duoc tinh tr s
liéu ban dd dat ti 1é ty 1& 1/100.000 (Psm
Quang Khanh), LS tinh theo ly thityvan
chuyén tram tich va tinh md hinh é d6 cao
(DEM).

4. KET QUA VA NHAN XET

Hé sb mwa (R)

Hé sb mua (R) trén ru wuc Séng Béduoc
tinh dra trén lrong mra trung binh hangam
[2] va theo céac cbng tlc thuc nghém cia

Roose, Morgan, Foster.§Bg 1)

Bang 1.Lwong mra va i¢ 5 R

Lwong mwa (mm) R
1750 1034,45
1850 11125
1950 1190,55
2050 1268.6
2150 1346.65
2250 1424,7
2350 1502,75
2450 1580,8
2550 1658,85
2650 1736,9

Trang 88



TAP CHi PHAT TRIEN KH&CN, TAP 14, $6 M4- 2011

Hé sb dat (K)
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Hinh 2. Vi tri ving nghiéngu

Dat trén bru vec Séng Bétugc hinh thanh anyéu trén ba lai mau chit gom: da bazanda phén sét

va phil sa & (Bang 2).

Bang 2.Dic diém cac lai dit trong kru vuc va i sd x6i mon K

Bét+cat Cat Hitu ) Hé

‘ Cau | Kha nang h

Stt | Tén dat min (0,2-2 mm) . co ) i O

tric tham

(%) (%) (%) K
1 Fk 55 35 4 3 2 0,0895
2 Fu 60 35 4 2 3 0,1077
3 Fs 50 45 3 2 3 0,0904
4 Fp 30 55 2 3 4 0,0548
5 D 10 75 1,5 4 1 0,0103

6 Nuéc 0
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Hinh 3. Hé sb x6i mon K

7
A

Hé sb I6p phi (C) chi s NDVI theo kinh nghim va $ liéu quan
He s 16p phi (C)trén lru wuc Song Béduoc tric thec dia [1]. CH s6 NDVI tinh qua hai
tinh dé thiy tac dongcua 16p phu thyc vat t6i kénhanh \¢ tinh landsat (2004). (Hinh 4).

qué trinh x6i mon.C duoc tinh va chugn doi tir
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Hinh 4. Chi s thuc vat NDVI Séng Bé
Thuc vit cang daygs che phi cao thi cé B ss C thip, ngroc lai thuc Vit thira Wi dé che phi thdp thi
hé s6 C Ién. Dién tich khéng cédp phi hé s C=1.

Bang 3.Phan lai hé s C tr chi 5 NDVI

L Hé sb Dién tich
STT Loai déi tweng NDVI
C (ha)
. Dién tich ngoai
0 Nudc, ao, b <0 0
luu vuc
1 Dit tréng 0-0,25 0,8 1698723,9

bat ndng nghép cay ngn ngay (midau phong, ngo...)

s 0,25-0,45 0,5 1487182.68
va cay cdng nghp magi trong (1-2 rim)

3 Rirng non tai sinh,img tdng (cao su, tram,ash dan..) 0,45-0.65 0,05 3326417,28

4 Ring (rirng tr nhién, khu Bo tn, cao su day) >0.6 0,01/ 534617,82
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Hé sb dia hinh (LS)

Trong cbng tlrc tinh RUSLE,anh hréng
cia dia hinhduoc dai dién bing hai I¢ 6 L va
S.Pay la k& b c6 anh hrong nhay cam nrit
trong md hinh tinh x6i mdon.Trong tinh toan
dugc két hop véi nhau @i 1a hé s5 hinh thai
LS. Nhroc diém tinh x6i mon Bng cong tic
RUSLE trong qui méuu vuc sdng la:

- Thuong xem xét L, S 1a hai ¢tsb tach vi
nhau va dodd khdng xétdugc hinh thaidia
hinh dia phrong anh hréng tai vi tri tinh x6i
mon, b qua & tuong tac éa dong chy mit va
hinh thaidia hinh.

- Khoéng xac dinh dugc sin lugng ki
tu.Trong cbng thc (1) kong dat x6i mon
khdng phan Wt véi luong dit boi ty. San
lwong Bi tu 1& hrong dat x6i mon di chugn i
nhitng M tri khac trongdu vac cach xa vtri
dét bi x6i mon. Trong ku wuc, hrong dit X6i
mon ¢m x6i mon & suon ddc,kénh dn, pha
hity khdi. San leong bdi tu tai mot vi tri bing
lwong x6i mon néi mang &i trir di luong da
tich @ sn  trudc,theo
(1997)RUSLE khéng xadinh dugc sin lugng
bodi tunay.

Renard et al.

Dé khic phuc nhiing yéu diém trén, nling
cai tién phrong phap tinh x6i monu trén tén
b6 méi tng dung GIS va phén tich mo hirdd
cao (DEM).

TheoG.Mendicino (1999) [5] 4ng thai dc

suon la sr twong tac,anh hrong Bn nhau éa

géc dc va chéu dai sron vaanh hrong lon i
mirc d6 x6i mon. Mrc @6 x6i mon trén nfing
khu wrc cé hinh thaitic biét co th luong xo6i
monwrot qua nhéu so Wi mé hinh, do gy
nghién ¢u sr anh hréng aia chéu dai sron va
do dbc nhit thiét phai xem xét cung nhau. &€
tién nayduoc Warren va éng sr (1989)ing
dung GISuéc lugng x6i mon va tinh LS xem
xét ©i anh hrong dic diém 16i/16m, va nang
cip cong thkic kinh nghém tinh B s5 LS
(Foster va Wischmeierl974, Renard et al.
1991).

Nhitng cii tién v& pheong phap tinh xi mon
dua trén ly thugt “van chuyén tram tich” duoc
nghién &u bsi Moore va Burch (1986),
Mitasova et al. (1995, 1996), Desmet va
Govers (1996),trond6 hé s LS da dugc thay
thé bang din tich gop mée trén son A (Hinh
2) . Tinh & s5 LS dwoc dya trén trén phan tich
nhitng 6 i DEM. LS i diém r=(x,y) trén
swon dicla:

LS(N=(m+1)[ A(r) / & ][ sin b(r) /i ]"

Trongdd A (the nguyén [m]) la din tich gop
nudc trén ndt don vi chiéu rong dong mic, b
(tht nguyén {o])la do doc dia hinh, m va n la
nhitng théng 8 kinh nghém, va a= 22.1m =
72.6ft 1a chéu dai miu (chuin) va b = 0.09 =
9% = 5.16d6la do déc chuin trong nghién ¢u
mau USLE. Tinh B s5 LS theo dén tich gop
nuéc phin anh 6t tacdong tp trung dong chy
anh hrongtoi x6i mondat.[8]
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Hinh 5. Xéc dinh trén dia hinh ciia ving gop nudc, tap trung tai mot diém hosc phan tan (dién tich gépnude riéng)

trén mot ddi déc

Dién tich gép méc dugc tinh qua thét toan cia D8, ndi dong chiy duoc chiét tach & mo
chiét tach mang dong chy theo md hinh D8 hinh ch theo ndt trong 8 lréng cach nhau 45°
[8]. Trong D8, lwréng dong chy tr mot 6 hudi (Hinh 6b). Thir bdc dong cly dugc xacdinh
dugc xacdinh theo lrong ddc nhit dia hinh tr theo Iuit Strahler (Hinh 6 c, d).

8 0 luréi xung quanh (Hinh 6a). Trongdgihan
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Hinh 6. M& hinh D8 chit tAch mang dong chy va tinh dén tich tich tiy tr DEM
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K ét qua x6i mon hru vec Séng Bé

Két qua tinh x6i montru virc Séng Bé gm:

“Ban dd x6i mon tiém ning” (hinh 7a) thé
hién cuong d6 x6i mon phan bd trong luu vuc
S6ng Bé phu thude vao 3 chi s mua (R), dat
(K) va dac biet anh hrong aia hinh thaidia
hinh qua chsd LS. Cho thay: 1) trung tim vom

Bu Prang va suon thung liing Dak Huyt x06i
mon 3000-5000 tdn/ha/nam. 2) Doc theo suon
thung liing cit vao cac vom bazan Phuéc Long,
Loc Ninh, Binh Long x6i mon 2000-3000
tdn/ha/ndm. 3) Phan 16n dién tich phan bd dét
bazan x6i mon 1000-2000 tin/ha/rim. 4) Trén
déng bang aluvi c6 x6i mon 500-1000

tan/ha/rim.
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Hinh 7. Ban db x6i mon Lru wirc Séng Bé

“Ban dd x6i mon dit lwu vuc Séng B&
(hinh7b) trongdo c6 tinh &i anh hrong aia lop
phu thuc vat (hé sb C). Cho tly mot birc tranh
thay doi 1) phan 16n dién tich phan bd dét
bazan, cuong d6 x6i mon trén 300 tAn/ha/nam;
2) phan Dong Bic luu vuc cuong do x6i mon
100-200 tdn/ha/nam. Doc cac thung ling cip 5
nhu Dak Huyt, Dak RLap, Dak Glun cudng d6

x6i mon 16n hon 300 tin/ha/rim; 3) dién tich
ddng bang aluvi, cuong do x6i mon 50-100
tan/ha/nam. Doc theo cac thung ling song
cuong do x6i mon 100-200 tan/ha/rim.
5.KET LUAN

Theo két qua tinh, x6i mon tiém ning luu
vuc la rat 16n, dién tich c6 cudong dd x61 mon

tiém ning cao 3000-5000 tin/ha/nam tap trung
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trén trung tdm vom Bu Prang twong tng noi cé
d6 dbc va phan cét sdu cao. Trén cic vom
bazan c6 mic x6i mon tiém nang 2000-3000
tan/ha/rim.

Hé s6 C ¢6 anh hudng 16n téi cuong d6 x6i
mon, cu thé 1a & khu vuc phat trién cay cong
nghiép nhu diéu, ca phé c6 cuong d6 x61 mon
manh nhét (trén 200 tdn/ha/ndm). Nhing noi c6
do déc va do phén cit cao nhu & vom Bu Prang
v6i mic x6i mon tiém ning 3000-5000
tan/ha/nam nhung véi 16p phi thuc vat day nén
¢6 cuong do x6i mon thap hon (trong khoang
100-200 tin/ha/ram). Két qua cho thly mic do
x6i mon phan 6x6i mon trong khong gianrl
vuc (mec tiém ning va mirc c6 tinh &p pha)

thiy tim quan tong bao vé I6p phi thuc vat

trén cac vom Bazan @c Ninh, Phlréc
Long)trwéc nguy @ anh hrong bién déi khi
hau.

Phrong phap tinh RUSLE tichop trong
GIS l1a md hinh Kin dai dé tinh ch s5 LS phin
anh 6t thuc € anh hrong aia dong chy, don
gian va nhanh chéng. GIS vaéui thamdugc
s dung Kt trong tinh tai bin x6i mon cung
cap théng tindinh krong hing arong do xoi
mon &i ting M tri trén bu wrc. Piéu quan
trong 1a xaadinh dugc nhitng dién tich c6 nguy
co tai bién x6i mon cao,it d6 cn thiét xac hp
nhitng hait dong nhim giam thiéu tai bén nay.

Vé lau dai, tronguong lai nén nghiénia
phéat trén mt mé hinh a bao nit dat duoc
thiét ké dé tinh toan nat dat luu wrc trongdiéu

trén vung tirong luu Song Bé (vom BuRrang) kién nhiét doi, ving caoDidu nay At cin thiét

hién naydang b tan phaphat trién lép phi dé nghién @u cacdong thai @nh quan.

SOIL EROSION PREDICTION AT THE BASIN SCALE USING TH E REVISED
UNIVERSAL SOIL LOSS EQUATION (RUSLE) IN A SONGBE’S BASIN

Tran Tuan Tu
University of Science, VNU-HCM

ABSTRACT: Soil water erosion is a serious environmental peoblaffecting large areas of the
agricultural ecosystem in Nambo Eastern. Soil emshot only affects soil quality, in terms of

agricultural productivity, but also reduces the #dahility of water in reservoirs.

This study was conducted in the Song Be watershedambo Eastern, to predict potential
annual soil loss using the revised universal sodsl equation (RUSLE). The RUSLE factors were
calculated for the Song Be watershed: using suda&gp and rain gauge measurement data. TheR-

factor was calculated from annual precipitation dafhe K-factor was calculated from soil map scale
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1/100000. The LS topographic factor was calculdtedh a 90 m digital elevation model. The C-factor

was calculated from Landsat image. P-factor in aioeeof detailed data, were setto 1.
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