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U'ng dung phwong trinh mat dat phé dung (USLE) danh gia
nguy co x6i mon dat khu vuc huyén Hwéng Hoa, tinh Quang Tri
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THONG TIN BAI BAO TOM TAT

gl}‘lﬁ' trl;rzh.ls 6/2017 X6i mon la mét trong nhitng nguyén nhdn gdy thodi héa tai nguyén dat, tdc
4n bai 15/6/20 déng khong nhé dén méi truong séng ciia ngwoi dan, nhdt la déi véi cdc
Chap nhan 21/7/2017 vung cao, ving sdn xudt néng nghiép. Cdc nghién ctru trong va ngodi nwéc
bang online 31/8/2017 cho thdy, tw liéu vién thdm va GIS c6 thé dworc sir dung hiéu qud trong ddnh
Tir khéa: gid va cdnh bdo nguy co x6i mon ddt. Bai bdo ndy trinh bay két qud nghién
X6i mon ctru str fiyng phu'ang,_trn?h mat dat pho dyng USLl:? trong thqnh lap 7ban do
Vidn tham cdanh bdo nguy co x6i mon dat_fAkhy vy'cAh_uy,en Hudéng Hoa, tinh Qudng Tri.
GIS Trong nghién ctru st dung tw liéu dnh v¢ tinh Landsat giai dogn 2010 - 2017,
cdc s6 liéu vé lwong muwa, dia hinh, thd nhwdong nham xdy dwng cdc bdan do
U,SLE . nhdn té va dw bdo lwong dat bi mdt di do x6i mon hang ndm. Két qud nhdn
Lép phu dugrc cho thdy, cung véi sw suy gidm I6p ph rirng, dién tich cdc khu vurc cé
miurc dj x6i mon rdt manh tdng lén rdt nhanh chéng trong giai doan 2010 -
2017, tir 27,08% téng dién tich khu vwc nghién citu nam 2010 1én 48,91%

nam 2017.
© 2017 Trwdong Pai hoc M6 - Pia chit. T4t ca cic quyén dwgc bao dam.
1. Mé& dau mon con gay nén hién twong boi lang séng hd, anh

hwdng nghiém trong dén kha nang luwu thong va

Dat dai la tai nguyén thién nhién vd cung quy
gia, la tw liéu san xuit dic biét va chi yéu khong
thé thiéu cla cac nganh san xuat, nhitla nganh san
xudt néng nghiép. Trong nhirng ndm qua, nhirng
hoat dong ctia con nguoi da lam suy giam nhanh
chong tham thuec vat, dan toi tinh trang x6i mon
dat xay ra phirc tap, dac biét déi voi nhirng khu
vure c6 dia hinh déc. Qua trinh x6i mon datlam pha
huy 16p tho nhwdng, riva troi chit dinh duwdng, giy
thoai héa dat va lam gidm nang suit ciy trong. Xoi

*Tdc gia lién hé
E-mail: buitp010983@gmail.com

tich trir nwéc. Hién nay, van dé bao vé dat, chong
x6i mon dang dwoc quan tAm nghién clru trén thé
gi¢i cling nhw & Viét Nam.

Cong nghé vién tham va Hé thong tin dia ly
(GIS) da dwoc str dung rong réi trén thé gi¢i trong
cac nghién ctru dw bao, danh gia va thanh lap ban
do nguy co x6i mon dit. Nhiéu phwong phap,
nhiéu md hinh phuc vu tinh toan x6i mon dworc
phat trién va ap dung & nhiéu khu v trén thé gioi
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nhw mo hinh USLE (Wischmeier, 1960), MUSLE
(William, 1975), ANSWERS (Beasley et al., 1980),
SLEMSA (Elwell and Stocking, 1981), SOILOSS
(Rosewell, 1993), E30 (Hazarika and Honda,
1998), MMMF (Morgan and Duzant, 2008),... Nhin
chung, cAc md hinh dw bao nguy co x6i mon dat
nay déu dwoc xay dung dwa trén cac nhom yéu td
vé tw nhién (lwgng mwa, 1&p phu, dd déc, tinh chat
ctia thd nhuorng, ...) va yéu to xa hoi (phwong thire
canh tac), trong d6é cac mod hinh MUSLE,
ANSWERS, SLEMSA, SOILOSS, MMMF dwoc phat
trién trén co' s& mo hinh USLE.

Nhitng nghién cru danh gia, dw bao nguy co
x6i mon dat & Viét Nam tir tw liéu vién tham va GIS
dwoc ghi nhan vao nhivng thap ky cudi thé ky XX.
Nguyén Quang My da nghién ctru, danh gia anh
hwong cla lwong mwa dén qué trinh x6i mon dat
(Nguyén Quang My, 1985). Tw liéu vién tham két
hop GIS da budc dau dwoc st dung trong nghién
clru mdi quan hé gitra yéu to dia hinh va x6i mon
dat (Nguyén Quang My, 1995; Lé Van Khoa va nnk,
1997). M6 hinh phwong trinh mat dat phd dung
diéu chinh (RUSLE) da dwoc str dung trong danh
gia méi quan hé giira 1op pht va tinh trang x6i
mon dat & huyén Di Linh, tinh LAm Pong, trong d6
da chirng minh sw suy giam l&p phua thwe vat co
quan hé chat ché voi sw gia ting nguy co x6i mon
dat, dac biét la voi nhirng vung dat doc (Vi Minh
Tuln, Trinh Lé Hung, 2013). Cac nghién ctru (Tran
Qudc Vinh, Dao Chau Thu, 2009; Tran Qudc Vinh
vannk, 2011) st dung tw liéu &nh vé tinh SPOT va
GIS dé woc lwgng lwong dat bi mit di hang nam do

x0i mon & huyén Tam NoOng, tinh Vinh Phtc.
Nguyén Van Khiét (2014) da danh gia &nh huéng
ctia mot sd yéu t6 tw nhién va xa hoi dén x6i mon
dat. Trong nghién cru nay, tic gia da tap trung
phan tich moi quan hé ctia cac yéu to dia hinh, thuc
vat, lwong muwa, tinh gy x6i mon ctia dat cling nhw
cac tac dong ctia con ngwoi thong qua cac mo hinh
str dung dit va qua trinh x6i mon dit (Nguyén Vin
Khiét, 2014).

Nhin chung, cac nghién ctru trén thé giti da
cho thiy tinh hiéu qua ctia phwong phap s dung
mo hinh USLE trong danh gia va du bao nguy co
x6i mon dat & cac khu vuee voi diéu kién tw nhién
va xa hoi khac nhau (De Jong, 1994; Stone and
Hilborn, 2012). Viéc ap dung mo hinh nay & Viét
Nam ciing da mang lai nhirng két qua kha quan,
dic biét déi voi nhivng vung dat déc (Tran Qudc
Vinh va nnk, 2011; Tran Qudc Vinh, Pao Chau Thu,
2009; Vi Minh Tuln, Trinh Lé Hung, 2013).

Hwéng Hoa la mot huyén mién nii bién gidi
nam & phia T4y cta tinh Quang Tri c6 d4t dai chu
yéu la dit déc dé bi x6i mon, rira trdi cing véi
phuong thirc canh tac lac hau, st dung phan bon
khéng hop 1y, lam dung cac héa chat bao vé thuc
vat trong nhitng ndm qua da lam suy giam chat
lwong dat néng nghiép cling nhw gidm hiéu qua st
dung dit. Bai bao nay trinh bay két qua thanh lap
ban do canh bao nguy co x6i mon dat khu vuc
huyén Hwéng Hoa, tinh Quang Tri tir tw liéu anh
vé tinh Landsat giai doan 2010 - 2017 va GIS trén
co s& mo hinh USLE.

Hinh 1. Tw liéu dnh Landsat TM ngay 11 - 02 - 2010 (a) va Landsat 8 ngay 29 - 01 - 2017 khu vwc huyén
Hwong Hoa, tinh Qudng Tri.
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2. Phwong phap nghién ctiru

DEé thanh 13p ban do6 canh bao nguy co x6i
mon dat va woc lwong lwong dat bi mat di do xoi
mon hang nam, trong nghién cru nay st dung
phuong trinh mét dat pho dung (USLE). M6 hinh
nay dwoc Wischmeier dé xuat nam 1960 va duoc
phat trién véi sw hd tro ciia Smith nam 1978.
Trong phwong phap nay, x6i mon dwoc xem nhw
tich s6 ctia hé s6 x6i mon ciia mwa (nhén té6 mua,
R), hé s6 x6i mon ctia dat (nhan té dat, K), hé s6
chiéu dai swon doc va do doc (nhan té dia hinh,
LS), hé s6 anh huwong caa 16p pht (nhan t6 tham
thuc vat, C), va hé s6 anh hudng cia phwong phap
canh tac (nhan t6 P) (Wischmeier and Smith,
1978).

Phwong trinh RUSLE c6 dang:
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A - lwong dat xoéi
(tAn/ha/nam);

R - hé s x6i mon do mua;

K - hé s6 khang x6i mon cta dat;

LS - hé s6 khang x6i mon ctia dia hinh;

C - hé s6 &nh hwong cta l6p phu;

P - hé s6 anh hwong ciia phwong phap canh

mon hang nam

tac.

3. Két qua va thao luan

Khu vire nghién cru dwoc lwa chon thudc dia
ban huyén Hwong Hoa, tinh Quang Tri. Pay la mot
khu vire thudc mién ndi phia ty tinh Quang Tri, co
dia hinh phirc tap, tai nguyén rirng phong pha.
Trong nhitng ndm gan diy, hién twong x6i mon
dit & Huong Hoa dién ra kha phirc tap do sw gia
tang dan so ciing nhw sw suy gidm cua lop pha

A =RKLS.CP (1) rung.
Trong do:
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Hinh 2. Bdn d6 nhén t6 LS.
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Tuw liéu vién tham st dung trong nghién ctru
la 4nh vé tinh quang hoc Landsat 5 TM chup ngay
11 - 02 - 2010 va anh Landsat 8 ngay 29 - 01 -
2017. Cac anh déu duoc chup vao mua kho, khong
bi anh hwéng béi may va swong mu (Hinh 1). Tw
liéu anh Landsat giai doan 2010 - 2017 dwoc lwa
chon do c6 suw suy giam dang ké 16p pht rirng &
huyén Hwéng Héa nam 2017 so véi nam 2010,
dac biét 1a khu vire phia Dong va Tay Bac.

Trong nghién ctru cling st dung mo hinh so
do cao (DEM), s6 liéu lwong mwa trung binh nam
va ban do don vi dat ti1é 1:50 000 khu vuc huyén
Huwéng Hoa nham xay dung cac ban do nhan td R,
K,LSvaP.

Ban d6 nhan t6 LS (hé sé khang x6i mon cta
dia hinh) dwoc xay dwng dwa trén mo hinh s6 do
cao (DEM) theo cong thirc sau (Wischmeier and
Smith, 1978):
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LS = (ﬁ)m[o, 065+0,0456¢ +0,006541] (2)

Trong do:

a - chiéu dai swon doc;

a-do doc (%);

m - gia tri phu thudc vao do déc (m = 0,5 néu
do doc tir 3,5% dén 4,5%; m = 0,3 néu do doc tir
1% dén 3% va m = 0,2 néu do doc nho hon 1%).

Két qua xay dung ban d6 nhan to khang x6i
cta dia hinh (LS) khu vwc nghién ctru dworc trinh
bay trén Hinh 2.

Hé s0 khang x06i cua dat (hé so K) dworc xac
dinh tlr ban d6 don vi dat ti 1é 1:50 000. Gia tri K
dwoc tinh todn dwa trén ciu tric, tinh chat, chit
hiru co va kha nang thidm cta dat, sau do stv dung
két qua vé hé s6 thé nhuong trong nghién clru cta
Nguyén Trong Ha (Nguyén Trong Ha, 1996). Két
qua thanh 1ap ban d6 nhan t6 K dwoc trinh bay
trén Hinh 3.

BAN PO HE SO K KHU VUC NGHIEN CUU
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Hinh 3. Bdn d6 nhéan t6 K.
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S6 litu lwong mwa trung binh nam
(mm/nam) thu thap & cac tram khi twong va tram
do muwa dwoc str dung dé ndi suy ban do lvong
mua cho toan bo khu vwrc nghién ctru trén co s
thuat toan Spline. Trong nghién clru nay st dung

phwong phap do Wischmeier va Smith (1978) dé
xudt (Bang 1). Ban d6 nhan t6 P khu vuc huyén
Hwong Hoéa, tinh Quang Tri dworc trinh bay trén
Hinh 5.

Bdng 1. Gid tri hé s6 dnh hwéng ctia phwong

s0 liu vé lwvong mwa dworc thu thap & cac tram khi

twong Quang Tri, Khe Sanh, Pong Ha, cac tram do thitc canh tdc.

mua X3 Thanh, Vinh O, Ta Rut, Hwéng Son, Hwéng STT b6 doc (%) Giatri P
Hiép, Ba Long. Ban d6 hé sd x6i mon do mwa (nhan
t8 R) dwoc xay dung theo cong thirc sau (Nguyén 1 <2 0.6
Trong Ha, 1996): 2 2.5 0,5
R =0,548257P —59,5 (3)
T . 3 5-8 0,5
rong do:
R - hé s x6i mon do mua; 4 8-12 0,6
P - lwong muwa trung binh hang nam =
(mm/n3m). 12-16 0,7
Két qua xay dung ban do hé so x6i mon do 6 16 - 20 0,8
mua dworc trinh bay trén Hinh 4.
Hé s6 anh hwong cta phwong thirc canh tac 7 >20 0,9
(hé s6 P) dworc tinh toan dwa trén dd doc (%) theo
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Hinh 4. Bdn d6 nhén t6 R.
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BAN PO HE SO P KHU VUC NGHIEN CUU
(thudc dia ban huyén Hudng Héa)
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Hinh 5. Bdn do nhdn t6 P.

Ban d6 nhan t6 16p phti (nhan t6 C) dwoc xay
dung ttr tw liéu anh vé tinh quang hoc Landsat TM
ngay 11 - 02 - 2010 va Landsat 8 ngay 29 - 01 -
2017.Pau tién, dir liéu vién tham dworc hiéu chinh
hinh hoc va hiéu chinh birc xa nham loai bé cac sai
s6 vé hinh dang va sai s6 vé phd ctia anh vién tham.
Nhan t6 C dwoc xac dinh theo cong thirc ctia De
Jong (De Jong, 1994) trén co s& chi s thuc vat
NDVI (Normalized Difference Vegetation Index)
nhw sau:

C =0,431-0,805NDVI (4)

Chi s0 thuc vat NDVI dworc xac dinh theo cong
thirc:

NDVI| — NIR - RED 5)
NIR + RED

Trong d6: NIR va RED 1a phan xa phé tai cic
kénh cin hong ngoai va kénh d6 dnh Landsat. Doi
voi anh Landsat TM, cac kénh nay twong tng la
kénh 4 va kénh 3, trong khi v&i anh Landsat 8, cac
kénh can hong ngoai va dé twong rng voi kénh 5

va kénh 4. K&t qua thanh 1ap ban do nhan td C tir
anh vé tinh Landsat khu vwc huyén Hwong Hoa
nam 2010 va 2017 dwoc thé hién trén Hinh 6.

Cac ban do nhan td LS, K, R, P va C dworc sir
dung dé xac dinh lwgng dat bi mat do x6i mon
hang nam theo cong thirc (1). Mrc do x6i mon
dwoc chia thanh 5 cip do theo tiéu chuidn TCVN
5299:2009, bao gom: khong x6i mon (lwong dat bi
mat di hang nam nho hon 1 tin/ha), x6i mon nhe
(1- 5 tin/ha), x6i mon trung binh (5 - 10 tAn/ha),
x6i mon manh (10 - 50 tin/ha) va x6i mon rat
manh (I6n hon 50 tdn/ha).

Ban d6 phan cip x6i mon dat khu vuc huyén
Hwong Hoa, tinh Quang Tri tilé 1:50 000 duwoc thé
hién trén cac hinh 7, 8, trong dé x6i mon dworc chia
thanh 5 mirc d6 nhw Bang 2.

Phén tich két qua dat dworc cho thay, dién tich
cac khu vire khong x6i mon giam manh trong giai
doan 2010 - 2017, tir 56,64% tong dién tich khu
vire nghién cfru nam 2010 xudng con 40,80% nam
2017. Dién tich cac khu vic c6 mrc do x6i mon
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BAN DO HE SO C NAM 2010 KHU VUC NGHIEN CUU

(thude dia ban huyén Huéng Héa)
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BAN PO HE SO C NAM 2017 KHU VUC NGHIEN CUU

(thudc dia ban huyén Huéng Héa)
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Hinh 6, Bdn d6 nhdn t6 l6p phu (C) ndm 2010 va 2017.

Bdng 2. Phdn cdp nguy co x6i mon ddt khu vwee nghién ctru giai doan 2010 - 2017.

STT C4p x6i mén . Nam 2010 . Nam 2017
Dién tich (ha) Ty 1é (%) Dién tich (ha) Ty 1é (%)
1 Khong x6i mon 12783,24 56,64 12448,71 40,80
2 X6i mon nhe 625,41 2,05 112,32 0,37
3 X0i mon trung binh 725,04 2,38 293,22 0,96
4 X6i mon manh 3620,16 11,86 2735,46 8,96
5 X6i mon rat manh 8259,21 27,08 14923,44 48,91

nhe va trung binh chiém ti 1&é khong 1&n nhuwng
cling c6 xu hwéng giam rat manh, tir 4,43% tong
dién tich khu vwc nghién cru xuéng con 1,43%
nam 2017, twong dwong giam khoang 3 lan.

Dién tich cac khu vwc c6 mirc dd x6i mon
manh gidm trong giai doan 2010 - 2017, tir
11,86% tong dién tich khu vwc nghién clru nam
2010 xudng 8,96% nam 2017. Diéu nay co thé ly
giai do s gia ting rat nhanh chong ctia cac khu
vure c6 mirc dd x6i mon rat manh, tir 27,08% nam
2010 1én dén 48,91% tong dién tich khu vuc
nghién clru nam 2017. Nhw vay, dién tich cac khu
vire x6i mon manh da tang gan 2 lan trong giai
doan 2010 - 2017.

C6 thé nhan thay, cac khu vuc c6 mirc do x6i
mon rat manh tip trung chid yéu & nhirng viing c6
d6 déc 1om va 1op pha thue vat thwa. Trén ban do
x6i mon nam 2010, nhirng ving x6i mon manh tap
trung cht yéu & trung tAm khu vuee nghién ciry, la
noi khong c6 hoac cé 16p pht rirng thwa. Khu vue
phia Dong va Tay Bac mic du c6 dd doc 1émn nhung

khong bi x6i mon hodc x6i mon nhe do tham rirng
& Hwong Hoéa nam 2010 van con phong pht.

Trong khi do, trén ban d6 x6i mon dat nam
2017 (Hinh 8), cAc vuing bi x6i mon rat manh phan
bd & hau khip dia ban khu vuc nghién ciru, dic
biét & cac khu vue c6 do doc 1om va 1op pha thuc
vat bi pha htly. Nhirng viing khong bi x6i mon hoac
x6i mon nhe phan bo chi yéu & trung tm va phia
bong Nam khu vwc nghién ctru, noi cé dia hinh
twong ddi bang phang. Nhw vay, c6 thé khing dinh,
16p phi thue vt c6 vai tro rat 1on trong (g pho
v&i nguy co x6i mon dat.

DE danh gia do chinh xac ctia két qua ap dung
mo hinh USLE, trong nghién cru nay tham khao
tai liéu (Tran Thi Thom, 2012) va s0 liéu dot khao
sat nam 2017 trong khuon kho dé tai nghién ctru
khoahoc cip b, ma s6 TNMT.2016.01.10. Két qua
nhan dwoc cho thiy, cac vi tri khdo sat c6 mirc do
x6i mon manh va rat manh déu phu hop véi két
qua phan vung trong Hinh 7 va 8 va tap trung &
nhirng khu vire c6 dd doc 16n va thdm ph thwe vat
thua.
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BAN DO XOI MON HIEN TRANG NAM 2010 KHU VUC NGHIEN CUU
(thudc dia ban huyén Huéng Hoa)
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Hinh 7. Bdn db x6i mon ddt khu vuee nghién ciru ndm 2010.
BAN PO XOI MON HIEN TRANG NAM 2017 KHU VUC NGHIEN CUU
(thudc dia ban huyén Huéng Héa)
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Hinh 8. Bdn d6 x6i mon ddt khu vwec nghién ctru ndm 2016.
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4. Két luan

X4i mon 1a mot trong nhirng dang thoai héa
dat anh hwdng nghiém trong dén san xuit ndong
nghiép, 1am nghiép va moi treong song. Viec mo
phong va xac dinh mirc d6 x6i mon giap cung cap
thong tin quan trong hd tro cho viéc duwa ra cac
quyét dinh trong quy hoach va bao ton tai nguyén
dat.

Tuw liéu vién tham va GIS c6 thé duoc st dung
hiéu qua trong xac dinh va du bao nguy co'x6i mon
dat trén co sé mo hinh phwong trinh mét dat pho
dung (USLE). Phan tich két qua dat dwoc trong
nghién ctru cho thiy, dd doc va lép phi thue vat co
vai tro hét sirc quan trong trong danh gia nguy co
x6i mon dat. Nhirng khu vire khdng x6i mon hoac
x6i mon nhe & Huéng Hoa tap trung cht yéu &
nhitng vung c6 dia hinh bang phang (trung tim
khu vwc nghién ctru) hoac c6 tham thuc vat day.
Trong khi d6, dién tich cac khu vwec c6 mtrc do x6i
mon rat manh tang 1én nhanh chéng trong giai
doan 2010 - 2017 (tir 27,08% tong dién tich khu
vure nghién cru nam 2010 1én 48,91% nam 2017)
chtiyéu do sw mat di ctia 16p phti rirng (phia Pong
va Tay Bac khu vurc nghién ctru). Nhw vay, tir moi
quan hé giira 16/p pht thwe vat va x6i mon dit cho
thiy, dé (rng pho voi x6i mon, viéc khdi phuc va
phat trién dién tich rirng c6 vai tro vd cing quan
trong. Két qua nhan dworc trong nghién ciru ciing
12 mot nguon thdng tin quan trong giup cac nha
quan ly dwa ra cac bién phap rng pho va giam
thi€u thiét hai do x6i mon giy nén.
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ABSTRACT

Soil erosion assessment using universal soil loss equation (usle). A
case study in Huong Hoa district, Quang Tri province

Phuong Thu Bui ¥, Hung Le Trinh 2, Nga Thu Thi Nguyen 2

I Hanoi University of Natural Resources and Environment, Vietnam
2 Military Technical Academy, Vietnam

Erosion is one of the land degradation causes, having seriously effect on the living environment and
manufacturing activities, especially in the upland and agricultural areas. Many studies in the world show
that, remote sensing and GIS techniques can be used effectively for monitoring and assessing soil erosion.
This paper present the results for soil erosion mapping using the Universal Soil Loss Equation (USLE) in
Huong Hoa district, Quang Tri province. Landsat multispectral images period 2010 - 2017, rainfall, terrain
and soil data to map the USLE factor layers and predict the long-term average annual soil loss. The results
obtained show that, along with the decline of forest cover, the area of extremely strong erosion increases
very quickly in period 2010 - 2017, from 27,08% of the total area of the study area to 48,91% in 2017.

Tt khoa: erosion, remote sensing, GIS, USLE, forest cover.





