
KHOA HQC C 6 N 0 NOHt 

IJIMG DIJIMG COIVG IVGHE MO HilMH HOA Oi. DAIVH GIA, 
DU BAO Xdl Mdiv D A T T A I K H U KIMH T £ 

CUA K H A U oudc TE cAu TREO - HA TllVH 
Nguy&i van TYi', NguyJn XuSn Thtah ' , Nguyfc Anh Ttalrf 

T6MTAT 
Quy ho^ch SLT dung dat ben vung dat ra y6u clu phfln b6.1)6 tri d^t dai h(?p ly^-tiet kifim, vira mang l̂ ii hi$u 
qua kinh t^ - xS, hOi, viia bao vfi moi tnrdng. D^ bao thoai boa dat do xoi m6n dit nhim dlnh gid tac dong 
cua qua trinh suy thoai tai nguyen dat, giam n ^ g suit cSy tr6ng, anh huong lon d^n clc cdng trinh ha tang 
va doi song ciia nhan dan, tren ca so do d^ xuat cac giai phap bd tri sir dung dat theo hu6ng b^n viing. 
Trong pham vi bii vî t nly, nh6m nghifin ciru dS ung dung mo hinh SWAT (Soil and Water Assessment 
Tool) d^ danh gil, dir bao xoi mon dit Khu Kinh t^ Cira khiu Qu6c t^ Clu Treo - Ha Tinh. Trfin ca so cac 
dir lifiu dia hinh, loai dit, hifin trang su dyng dit, dir kien quy hoach sir dyng dit, clc y^u td khi h$u t^ khu 
vuc nghifin ciiu, qua trinh xoi m6n dit d u ^ m6 phong thanh ban d6 dij bio nguy ca x6i m6n dit theo clc 
kich ban nam 2010 vl kich ban nam 2020. Kdt qua nghien ciiu cho thiy tirong iing voi nhirng thay ddi vd loai 
hinh sir dung dit vl cac ydu td khi hSu. dirdi tie dpng cua bidn ddi khi hflu theo kich ban phit thai trung 
binh B2 do BO Tai nguyfin vl Moi trudrng cdng bd nflm 2012, tdng Iuong dit xdi mdn nflm 2020 dS tflng len 
tdi 1059305,06 tin/ nam so voi 1.044.205,01 tin /nam 2010. Dd hifiu chinh vi kiem chiing dd chinh xic cua 
md hinh, da sir dung cac hfi sd NSE, I?2 va PBIAS vdi kdt qua hidu chinh theo ngiy lln lupt ifl 0,64, 0,64, -
3,66 va kdt qua kidm chirng Ifl 0,51, 0,67, -15,46. Tir ket qua trdn dfl dflnh gia vide u3ig dyng md hinh SWAT 
dd du bflo xdi mdn dit tai dia ban nghidn cdu la dang tin cfly. Kdt qua nghidn oiu giiip dd xult nhirng bidn 
phflp quan ly, s i dung, bao tdn tfli nguydn dit bdn vilng tai Khu Kinh td Cira khau Qudc td Clu Treo, Hi 
Tmh. 

Tir khda: Cdng ngh$ mo hinh hda, bao tdn tii nguydn dit, du bio xdl mdn dit, khu kinh tS cua khiu, quy 
hoach sudung dit. 

l.lWrDAU 4ai. trong diiu kidn bi^n dong v6i thoi gian dai. 

Du bao tholi hoa di t do xoi mdn Ait co y nghla ^ ^ * ° " ' " P ""* P' '™^ ">*' ^ " "* • * * ^ ' '^ 
r i t quan trong trong vide quan ly, su dung hop ly va ' ^ " ' ' " " ^ ' ™ " ^ ' ° °8-
bao vd tii nguydn dat. Cong nghd md hinh hoa la ^ ^*^t Nam da c6 mot sd nghidn ciru, ling dung 
mot trong nhung cdng cu rat hiru hidu &i md phong, tno hinh SWAT trong vide tinh toin liru lifting ddng 
du bao, canh bao nguy ca xdi mon dit phuc vu hoach c^^, dinh gia t ic dpng cua bidn ddi khi hiu ddn 
dinh, quin ly vi bao tdn tii nguydn dat dai. dong chay, tinh toin boi iing, v.v... b mot sd khu virc, 

Md hinh SWAT l i cdng cu danh gia dit v i nudc ' " ' ^ ™« *^^ ^ ^ ' " ' ^^ "B^ita c™ x6i mdn dit, 
dung cho didn tich mdt luu vuc sdng, duoc phat tridn ' ' " " ^ ^° "'' * * ^^ * " "« ' ' ' * " "=™ <^^ Nguydn Duy 
bai Jeff Arnold vi Trung tam Nghidn cuu Ndng ^ " * ™ ^""^ ^^ ' 2 " " ' ^* * « ^Wng md hinh SWAT 

nghidp (Agricultural Research Service, AKS, thudc ™ """^ "^ ' '* " * ^ ^ ' ' ^ ™' •"*" ^ " ™"8 ^iy 
Bd Ndng nghidp Hoa ky). SWAT dupc phat tridn ^^ ^ ' ^ ' ^™'- ^ ^ "** ° ^ 8 ">* P^ong hidu qua tai 
nham muc dich du bio t ic dong cua nhirng hoat '^^'^ ' " " " ' < = " "^'^ I f y m^ kh^c nhau, vide ip diing 
ddng quan ly vi khai thac dat dai ldn chd do dong °!f ' " " ' ' ^^^'^ ^^''"' ' '* ' ' ' "^^^ ' '*' ' "Say co xdi mdn 

chay, ldn tai nguydn nuoc, chd do chit la lirng vi du ^^^ ^""^ '^^'^" ' " ^ I " ' ' ^"^^ ^" <*VnB " l* ^'' ™^ 
bao tan du cua vide ip dung cac chat hoa hpc trong ^ " * ' ' ' " " ^ " ' ' ™ ^ "^hidn ciiu r i t thidt thilc trong 
ndng nghidp doi vdi nhirng luu vuc sdng lon va phiic ^^ ^°^ ^'^ '"^- ''"™"8 P ' ' ^ " •>* " ^ ' n*y. ' * ' 
tap vdi dac didm tho nhuong, su dung vi quan ly dat ^ ^ * ' * " ' ' ^ ' ' ' "* ™S ' ' " "8 •"* hinh SWAT md 

phdng cho thdi didm nim 2010 vi kjch ban nSm 

' Vidn Nghien ciiu Quan ly ^at dai - Tdng cyc Quan Iy Dat 2020, dd dinh gii tinh tr?ng xdi mdn di t tai Khu 
Kinh td Cira khiu Qudc td Ciu Treo - H i Tinh nhSm 
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phuc vu v i ^ lip quy hoach vi quan ly su dung dit 
b^vung. 

2. M Bill V«T U^ VA PHUDNB HUP NGHBV CUU 

2.1. D{a didm nghifin cuu 

Khu Kinh t^ Cua khSu Qu6c ti Cau Treo dugc 
Thu tu6ng Chinh phu thinh lip theo Quy^t dmh so 
162/2007/ QD - TTg ngiy 19 thing 10 nim 2007 v^ 
ban hinh Quy ch^ hoat dong aia Khu Kinh t^ Cua 
khiu Quoc ti Cku Treo, tinh Hi Tmh, nim tr6n dia 
bin huy^n Huong Son, tinh Ha Tinh, c6 t6ng di6n 
tich bj nhifin li 56.714,97 ha, gom 4 don vi hanh 
chinh cap xi, g6m: xa Son Kim I, xk Son Kim II, xa 
Son Tiy vi Thi t r ^ Tiy Som v6i ranh gi6i cy th^ nhu 

- Phia dong: giip x i Son Linh, Son Di^m, huyfin 
Huong Son. 

- Phia tay: giap tinh Bolykhimxay, CHDCND 
Lio. 

Hinh 2.1 Sadd vj tri Khu kinh ti 

2.2.Vitli^u 
- Phia bic: giip xa Son Hong, huyfin Huong Son. 

- Phia nam: giap huyfin Vu Quang. 

Bing 1. Loai dfr li^u, ngu6n thu thgp vi yfiu ciu djnh dang 

Lo^idali^u 

Dja hinh: ban do so dp cao 
(DEM) 1/50.000 
Bin do th6 nhu&ng 1/100.000 
nam 2005 
Bing gii tri thong s6 cua cic loai 
d^t 

Bin d^HTSD dit2010tylfi 
1/50.000; ban do QHSDD 2020 ty 
1$ 1/50.000 

Lugng mua ngiy 2001-2010 va du 
li§u mua ngiy 2020 theo kich bin 
BDKH 

Luu lugng dbng chiy do theo 
ngiy. Tram Thuy van Son Difim 

D«uig dfr li^u 

Dang Raster, do 
phin giai 30m 

Microstation 

MS Excel 

Microstation 

MS Excel 
Tir Tram Khi 
tupng Huong Son 

MS Excel 

Ngufin dfr li^u 

TT sinh thai DHNN HN 

SoTNMTHaTTnh 

Tap hgp tir cic nghifin cuu 
truoc diy 

Phong T N & M T huyfin 
Huong Son 

TT Khi tugng va Thuy van 
QG, Bac Trung bg, Bg 
TN&MT 

TT Khi tugng vi Thuy vin 
QG, Bic Trung bg. 

Yfiu ciu d)nh d^ng 

Raster vi phfip 
chi^u,hfitoad6 

Raster vi phep 
chi^u, hfi tga dfi 

CSDLd?ngMS 
Access 

Raster vi phep 
chi^u, h§ tpa do 

Dang DB4, tip tin 
dbf 

Dang DB4, tip tin 
dbf 

2.3. Phuong phip nghidn Cliu 2.3.2 So dd xiy dung md Mnh 

2.3.1 Thu tiiip sdhiu 
Cic tip dii lidu khdng gian gdm cd md hinh sd 

dd cao DEM (dd phan giai 30 m), du lidu thd nhudng 
dugc thu th^p tir Scr TN&MT Ha Tinh, ban do hidn 
tr?ng Sli dung diit ttr Phdng Tii nguydn va Mdi 
tnrdng huydn Huong Son; du lidu khi tupng, thiiy 
van dupc thu thip ttr Trung tam Khi tupng Thuy van 
Bfc Trung bd (vi cic Tram KTTV Ha Tinh, Tram KT 
Huong Son, Trgm Thuy vin Son Didm). Trung tam 
Khi tirpng Thuy vin Qudc gia. Cic sd Udu vd thay ddi 
nhidt dd, lirpng mtra ddi vdi cac kich bin bidn ddi khi 
h$u trong tuong lai can cti vio tii hdu da dupc cdng 
M cua Bd TN& MT (Bd TN&MT, 2012). 
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2.3.3 Md phong ddng chay tiong SWAT t& chuc vi phin loai tfiinh cic don vj dong nh&v^ tkc 
Mo hinh SWAT coi cin bang nuoc li ddng lire dgng fliuy vkn (HRU). HRU li mOt vimg trorig tieu luu 

cho mgi qui trinh xay ra trong luu vuc. Vong tuin " ~'- "*'""' *" *'•"'' '-' -v ,!.,«„ 4̂ f i,,.; A„ 
hoin thiiy vin trong m6 hinh SWAT dugc thinh l|p 
dua theo phuong trinh sau: 

SW, = SWo+ rt . i(Rday.i-Q^-E.,-W^-Q^^ 
Trong do: SWt li dd am dit (mm HgO) cuoi 

cimg; SWo la do am dit a ngiy diu tien (mm H2O); 

^li chi so ngiy (ngiy); R^y^ la lugng mua trong 
ngiy / (mm H2O); Q^,^ la lugng dong chay trin mit 
dit trong ngiy / (mm H2O); ^^ li lugng b6c thoit 
nuoc trong ngiy / (mm HgO); w^^^ li lugng nudc 
tham vio tang khfing bao hoa trong tang rfi ciy trong 
ngiy / (mm H2O); Qg„j li dong chay hoi luu trong 
ngayy(mmH20). 

Phuong trinh ph6 dung xoi mon dat siia doi, 
MUSLE (Williams, 1995) dupc vî t nhu sau: 

Sed = 11,8 . {Q,^. q^^ AreafJ^"^. K,,^C,^^ 
Paste- ISusk- CFRG 

Trong do: serfli lupng dat bi xoi mon hing ngiy 
(tin/ngiy); Qs^rf^k lugng nu6c d6ng chay trin trfin 
mit dat (mm lop nu6c/ha); qp^^ la luu lugng d6ng 
chiy tran cue dai (m^/giiy); areaj,^ la difin tich cua 
HRU (ha); Kasi£\k hfi so kha ning iing chiu xoi m6n 
cua dat ttr cong thuc USLE (0,013 tan m̂  gid/(m^-tan 
cm)); CusLgXk hfi s6 thim thuc vit trong cong thiic 
USLE; PusLE\k hfi s6 tic dfing cua bifin phip canh tic 
vi bao vfi dit trong cfing thiic USLE; LSUSLE 1̂  hfi so 
tic dgng ciia dia hinh trong USLE vi CFRG li hfi so 
tic dfing cua thinh phin tho trong dat 

Cic du lifiu b 2 phuong trinh trfin dugc iing dung 
theo nghifin ciiu ciia Nguyen Duy Binh vi cfing str, 
2011. 

Hai phuong trinh niy co quan hfi mit thi^t v6i 
nhau, vong tuan hoin tiiiiy van trong mo hinh SWAT 
dung d̂  xic djnh miic do tic dgng ciia cic y^u to 
d^n xoi mon, phuong trinh ph6 dung xoi mon dat sua 
doi, MUSU; se tinh toin lirpng xoi mfin vi miic do 
xoi mon cho tung HRU. 

2. 3.4. Xiy dtmg md hinb vi thtic hiin md pbdng 
xdlmdn 

Trinh tu thinh lap mo hinh dupc xiy dwig boi 
phin m ^ ArcSWAT phifin ban 2009.93.6 chay trfin 
n4n ArcGIS va dua trfin mfi hinh s6 dp cao ff)EN^ d̂  
phip chia toin bp luu vyc thinh cic tî u hm vyc 
(Subbasins). Dir l i^ diu vio cho m6i tî u luu vuc dugc 

vuc CO oing mfit loai dja hinh, Ioai su dung dal, loai flio 
nhuOng vi cimg bifin ph^ quin Iy'. 

Qui trinh xiy dvmg ban do HRU (don vi dong 
nhat thiiy vin), voi phin ch6ng ghep dQ lifiu v̂  tho 
nhuong, sii dung dit, phin loai dO d6c (thanh 5 lop 
theo quy u6c cua B6 Nong nghidp &. Phat triln nong 
thfin) va dir lifiu khi tugng (dir lî u mua ngiy tai 
Tram Huong Son). K t̂ qua xiy diflig dugc ban do 
bao g6m 495 HRU. 

Tiiinh lip cic tip tin diu vao 6 dang ASCII cho 
SWAT, xic dinh gii tri h§ s6 nhim (hfi so Manning 
cho dfing chay trin vi dfing chiy trong kfinh, chgn 
lua phuong thtic mo phong sinh truong vi phit trî n 
thim thuc vit, v.v... (theo Nguyen Duy Binh, 2011). 

Cip nhip gii tri cic thong so Ufin quan d̂ n xoi 
mon dat qua giao di$n 'database' cua ArcSWAT. 
Chpn lua cic thfing sd trufie khi thuc hi$n mo phong 
bing SWAT. Cic thfing sd niy bao g6m khoang thdi 
gian mfi phong, bu6c thfii gian tinh toin (ngiy hay 
thing), gifii han dfi lfin cic tip tin kit qui, v.v. 

Thuc hi^n mo phfing vi xem xfit so bfi kit qua 
mfi phong qua cic tip tin dzng ASCII. Kit qua dSt 
lî u dau ra cua mfi hinh, trong dfi dir lifiu quan trpng 
nhit li lugng dit mit do h\ x6i mfin (SYLD - tinh 
theo tin/ha/don vj thfii gian) nim b file outputhru. 
Dl thanh lip dugc bin d6 x6i mfin dit, ta tich chu6i 
du lifiu SYLD ra khoi file .hru, dimg dfing tic joint 
table trong GIS dl gin thugc tinh SYLD vio ttmg 
don vi HRU trong bin db. Tir dfi xiy dung ban d6 
nguy CO x6i mon dit cho bit cii thfii dilm nio theo y 
muon vfii vific sii dung cic cong C14 thi hi$n thupc 
tinh trong ArcGIS. 

2.3.5. Hiiu chinb vi kidm cbiing md hinb ddng 
chay 

Dl dim bio dfi chinh xic ciia vi$c dinh gia nguy 
CO xdi mfin dit, tnr6c khi sii dung kit qui, mfi hinh 
cin phii dugc hi§u chinh vi kilm chirng kit qua mo 
phong dfing chay trong luu vuc nghifin ciiu dl so 
sinh vfii sd lî u quan trie thu thip tai Trgan Thuy vSn 
Son Di|m, bao g6m cic bufic; 

Xic dinh chu6i dQ Û u quan trie di thu th^ 
dugc. 

Chgiy mfi hinh iing vfii m6i tham sd khic 
nhau vfii nhiing gii bri khfing xic djnh cho t6i khi k̂ t 
qua mfi hinh thu dugc phd hgp vfii dir li$u quan tiic. 
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Sli dung cic gii trj ciia cic tham sd thu dugc 
mu qui trinh hifiu chinh, ip dung cho chuSi dii lifiu 
:6n l̂ ii di xic dinh muc dfi chinh xic ciia mfi hinh. 

Phin tich do nhay cua cic thong sd trong mfi hinh: 
Qui trinh phin tich do nhay ddi voi dfing chay 

thfing qua chtic ning "Sensitivity analysis"cu^ phan 

mlm ArcSWAT. 

Kit qua qui trinh phin tich dfi nhay cho thiy 
cic thfing sd Gwgmn, Esco, Alpha_Bf, Sol_Awc, 
Sol_Z, Cn2 li nhung tiiong sd cfi tic dgng m?nh nhit 
lim thay ddi gia tri Itru Itrgng dfing chay trong song 
Clia luu vuc. 

Bing 2. Cic thfing sd phin tich dfi nhay ddi vfii chl dp dfing chiy 
STT 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

Thdng sd 

Hd sd ddng chay ngam 
Chi sd didn tich la tidm ning lon nhat 

Kha nang trir nudc cua tin che lorn nhat 
Sue din thiiy lire bao hda ciia long sdng 
Hd sd dd nhim (Manning) ciia long sdng 
Hd sd tinh t h ^ (cuver) ciia bd mat dat 
Hd sd luong nudc mat di do thuc vit h^p thu 
Hd sd luong nudc m^t di do bdc hoi nudc tir dat 
Sd ngay chim trd ciia nudc ngam 
Hd sd mao d&n (revap) tir nuoc ngam ldn tang dat 
Gidi han dd siu muc nudc trong t ^ g nudc ngim ndng xueit hidn ddng chay 
Gidi han dd siu muc nudc trong tang nudc ngam ndng xueit hidn hidn ttrong mao 

Suat phin chidu am ciia d^t 
Kha nang chua nudc hiiu hidu ciia d^t 
Siic dSn thuy luc bao hda ciia dit 
Dd siu t ^ dit 
Thdi gian chSm trd ciia ddng chiy trin bd mat 

Kihidn 

Alpha Bf 
Blai 

Canmx 
Ch K2 
Ch N2 
Cn2 
Epco 
Esco 
Gw Delay 
Gw Revap 
Gwqnm 
Revapnm 
SolJUb 
Sol^wc 
SoLK 
SoLZ 
Surlag 

R-

(Ngudn: Tdng hgp tirSWAT, 2009 tiieo til hiu ly tiiuydt) 
Cic hfi sd Nash - Sutcliffe (NSE), hfi sd xic dinh 

CR̂  va do Ifich phin fa-am (PBIAS) li cac hfi sd danh 
gii trong qui trinh hi|u chinh mfi hinh dimg dl danh 
gii kit qui du doin ciia mfi hinh. 

- Gii tri NSE dugc tinh toin sir dung cfing thiic 
sau: 

NSE - 1- (LV (Q'„,, - q^J^m [L".i (Q'ob. -

Trong do: n la sd lan danh gii; Q^bs vi Csmisgî  
tri quan trie vi mfi phong ciia lin thii I; 

Qob, li gii tri quan trie trung binh cua cic lin 
quan trie ^ ^ 

Gia tri NSE cho bilt mtic dg ti-img khfip cua 
dufing gii tri quan trie so voi gii tri mfi phong vi 
dufing 1:1. Gii til NSE gioi han tii <o din 1, voi gii 
tri nhfi hon hay gin bing 0 bilu thi cho khi ning du 
do^ khfing chinh xic cua md hinh, gii tri gan bing 
1 thi hi|n cho khi ning du doin tdt ciia mfi hinh. 

H| sd xic dinh (R :̂ 

[sr=i('?^b.-^.t>,)tem"g^m)]' 

Trong dfi: Q,u„ vi Q̂b* 1̂  gî  tii luu lugng dong 
chay quan trie va mfi phong; n li sd lin quan trie. 

Hfi sd PBIAS 

PBiAS~^{ciJ^^- Q , ' J - I < « > / ^ ( Q , 1 J 

Trong do: n li sd lan dinh gii. ^o^vi Q^\k gii 
tri quan trie vi mo phong tai lin thii / 

Gii tii PBIAS bing 0 till hi§n su mfi phdng dung 
dan ciia mfi hinh. Gii tri dtiong PBIAS bilu thi mfi 
hinh mo phong thip hon gii tri thuc, cdn gii tii im 
PBIAS bilu thi nifi hinh mfi phong cao hon gii tii 
thuc. Kit qui cua qui trinh hi|u chinh mfi hinh d t̂ 
cic gii tii NSE > 0,5, R^0,6, PBIAS ±15% ddi vfii luu 
Itrgng ddng chay dugc xem li hi$u chmh thinh cdng 
(Nguyin Duy Binh, 2011). 
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3.KErQllAvliTllA0llIM 

3.1. Md phdng dtt lidu diu vio 

3.1.1. Mo phong do hiu dia bmh 

- : : - • ^ ' ^ 

CA 

Mo hinh sd do cao DEM (do phin giai 30 m) tai 
khu vuc nghifin ciiu (Hinh 3. 1) va dtra vio mo hinh 
sd do cao (DEM) niy d l phan chia toan bfi lim vuc 

Bang 3. Tfin v i gii tri thfing sd cua cic loai di t 

thinh 21 tilu lim vuc (Subbasins) (Hinh 3. 2), cic 
tilu luu virc dtrgc mo hinh x ic dinh mic dinh cho 
phin Itm vuc ciia 21 doan song, sudi trfin toin luu 
vuc nghifin ciiu. 

3.1.2. Mdpbdngban dd vadQ Uiu tbd nbtfng % 
Dtra tren ban do thd nhufing vi Atlat Vi^t 

Nam, c ic Ioai dat chinh tai Khu Kinh t l Cua khiu 
Qudc t l Cau Treo gdm d i t ving do (ACO, dit 
miin ving do (FRu), d i t phii sa trung binh (FLe), 
dat phu sa co t ing ddm gi (FLb), dat phu sa ngoi 
sudi (FLd), dat phii sa dgng nufi^ (FLj) (Hinh 
3.3). Gii tri c ic thong sd v l thd nhuong trong 
SWAT duoc cap nhat vao ca sa du lifiu ciia SWAT 
(tai bang usersoil trong SWAT2009.mdb) dinh 
dang MS Access. 

STT 

1 

2 

3 

4 

5 

6 

7 

Ma 
dit 
VN 

Fa 

Fs 

Fh 

P 

Pb 

Py 

w 

Tdn datVN 

Dat va dat ving dd trdn da macma 
axit va da cat 

Dat do ving trdn d i set va bien chat 

Dat mun vang dd trdn niii 

Dit phil sa trung tinh it chua 

Dit phil sa cd ting ddm gi 

Dat phil sa ngdi sudi 

Dit phil sa dong nudc 

M i 
theo 
FAO 

ACf 

FRu 

FLe 

FLb 

FLd 

FU 

Tdn theo FAO 

Ferralic Acrisols 

Humic Ferralsols 

Eutric Fluvisols 

Cambic Fluvisols 

Dystric Fluvisols 

Stagni Fluvisols 

U S I i J C 

0,15 

1,09 

0,33 

0,15 

0,15 

0,30 

SOLJC 
(mm/gid) 

2,87 

0,15 

5,41 

5,41 

3,87 

5,41 

(NguSn: Nguyin Duy Binh, 2011) 

t ^ 
^^^iKw 

-C^w 

3.1.3. Mo phong du liiu hiin trang su dung dat 
2010 

Cic loai sir dung dit tai Khu Kinh td Cita khiu 
Qudc td Cau Treo dupc md phdng nhu hinh 3.4, chu 
ydu tjp trung a 9 loai sii dung dat nhu duijc md ta 
trong bang 4. Md hinh SWAT luu trii gii tri cic 
thdng sd md hinh vd sir dung dit anh huong tdi ddng 
chiy vi xdi mdn dit frong CSDL dudi dang MS 
Assess (tap tin SWAT2009.mdb) 

Bing 4. Tdn loai svt dunj 
MaSD 

Sit 
trong 
SWAT 
DTFR 
FCPR 

MISC 

ORCD 

PDDY 

PRNL 

UDFR 

URBN 

WATR 

Tdn SD dit 
trong SWAT 

Disturbed 
Field crop 

Miscellaneous 
land 

Orchard 

Paddy field 

Perennial 
land 

Undisturbed 
forest 

Urban 

Water 

? d i t v i hd sd C ttiong iing 

Ten Sli dvng dit 
Vidt Nam 

D^t CO rimg trdng 
Dili trdng cay hang 

Dit chua sii dung 

Dit b-dng ciy an qua 
Dit chuydn trdng 

lu*». 
Dit trong ciy CN 

liu nim 
Dit cd rimg tu 

nhidn 
Dltkhudincuvi 

phlNN 
Sdng suoi vi nudc 

mat CD 

USLE.C 

0,001 
0,200 , 

0,350,„; 

0,001 'A 

0,030 

0,001 

0,001,. 

'̂ 0,015 

0,OOOj 
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3.1.4. Mdpbongduhdu str dtmg dat nSm 2020 
Hinh 3.6 ttil hi|n ban d6 su dtmg cic loai dit 

iOiu Kinh tl Cua khiu Qudc tl Cau Treo nam 2020, 
ihin chung mfit so loai str dung dat chinh van khfing 
hay doi nhilu so voi nim 2010 Ô em bing 4 va 5). 

- Md phong d& Û u khi tugng vi luu Iugng dfing 
chiy; Hinh 3.5 thi hifin bilu do luong mtra vi luu 
lupng dfing chay ngiy t^ khu vuc nghifin ciiu. 

Ket qua thanh lip ban do mo ta xoi mfin dat 
trong vimg nghifin ciiu dugc thi hifin b hinh 3.7 va 
bang 6. 

Bing 6. Di^ tich vi miic dfi xdi mfin 
cho tung logi hinh sii dung dit nim 2010 

3.2. Kit qui hî u cWnh vi kilm chiing mfi hinh 
dfing chiy 

Kit qua tinh toin cic chi tifiu dinh gii miic do 
tin ciy mo phong cua mfi hinh gom: Nash - Sutcliffe 
(1970)(NSE), h^ s6 tiiong quan R̂  ti lfi sai l|ch 
(Percent Bias - PBIAS) duoc till hifin tai bing 5. 

B ^ 5. Gii tii cic chi tifiu dinh gii kit qui lii|u 
dunh vi kilm chiing mfi hinh dfing chiy 

Tt 
1 

2 

Ndi dung 

Hidu chinh 

Kidm cbiing 

Giai doan 

2001 - 2005 

2006-2010 

NSE 

0,64 

0,51 

R2 

0,64 

0,67 

PBIAS 

-3,66 

•15,46 

Ta cfi thi nhin thiy mirc do chinh xic vi mo 
phong dfing chiy li chip nhan dugc, chiing to mo 
hinh da thinh cong trong vific mfi phong nhirng dilu 
ki$n ngoai canh anh huong din dfing chay. 

33. Kit qui tiiinh lip bin db x6i mfin dit 
3.3.1. Kich ban dinh gia xdi mdn di't cho thdi 

didm 2010 

Loai su 
dung ait 

Dit cd rimg 
trdng 

Dit trdng ciy 
h^gnam 
Dat chua sii 
dung 
Dattrong 
cay an qua 

Dat chuySn 
trong Ilia 
Dat trdng ciy 
CN lau nam 
Dat CO rimg 
tu nhiSn 
Dat khu din 
cu va phi 
NN 
Song sudi va 
niroc mat CD 

Tdng cpng 

Didn tich 
(ha) 

3651,04 

340,40 

1995,23 

36,00 

262,13 

854.14 

48050,00 

1090.98 

435,05 

56714,97 

lyidW 

6,44 

0,60 

3,52 

0,06 

0,46 

1,51 

84,72 

1,92 

0,77 

100,00 

Lirgng dit 
xdl mdn 

(tin/nam) 

16106^3 

1658,42 

64991,52 

242.52 

5721,34 

7017,47 

947148,19 

1319,32 

0,00 

1044205,01 

Luong 
dit XOI 
mdn 

(tin/ha/ 
nim) 

4,4 

4,9 

32,6 

6,7 

21,8 

8,2 

19,7 

1.2 

0,00 

Bang 6 da mo ta tong lugng dat bi mit hing n3m 
do xoi mfin cua toin khu vuc nghifin ctiu vi dli voi 
timg loai hinh sii dung dit, lugng dat xfii mfin binh 
quin moi ha /nkm cua moi loai hinh sii dung dit Tai 
thoi dilm nam 2010 tong lugng dit bi xoi mfin cua toin 
Khu Kinh tl li 1.044.205,01 tin. Xfit vl mtic dO xfii mon 
cua bing loai dat tiieo quy dinh vl phin c^ xfii mfin dit 
cua Bfi TN & MT tai Thong tu 14/2012/Tr-BimiT 
ngiy 26/11/2012 ( bang 6 ) tiii trir sfing suli vi mat 
nuoc chuyfin diing ra, cfi 5 loai dat cfi miic dO xfii mfin 
ylu li dat khu din cu vi phi NN, dat cfi rimg tr6ng, dat 
fr6ng ciy hing nam, dat trong ciy in qua, dit tr6ng cay 
CN liu nim (<10 tan/ha/nim, ky hî u Xmj); dat co 
rung tu nhifin, dat chuyfin trong lua vi dit chua su 
dung CO miic do xoi mfin trung binh ̂ 10-50 tin/ ha/ 
nam,kyhi|uXm2). 

3.3.2. Kfcb ban dinh gii xdi mdn di'tchonim 
2020 

Kich ban dtr doan nguy ca xfii mfin dit nim 2020 
cho khu vyc nghifin ciru da sii dung sri h|u Iham 
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chilu tir Iqch ban biln d6i khi hiu, niroc biln ding 
cho Vifit Nam do Bfi Tii nguyfin va Mfii tnrong cong 
b6 nam 2012. Cu till ti-ong nim 2020, theo kich ban 
phit thai trung binh (B2) thi lugng mua tai Hi Tinh 
ting 0,7% so vfii tiifii ky 1980-1999. Su dtmg du lî u 
dau vao li Itrgng mua/ngiy/nim 2020 va ban db sii 
dung dat nim 2020. Kit qua mfi phong ban d6 du 
bao miic do xfii mfin dat tai Khu Kinh tl Cua khau 
Quoc tl Cau Treo nim 2020 dugc thi hifin theo hinh 
3.8. 

Bing 7. Di^ tich vi du bio miic dd xfii mfin 
cho ttog lojd hinh sii dung dit nim 2020 

mon ting nhanh so vfii nim 2010, ti'ong dfi loai dfit 
tr6ng cay in qui cfi miic do xfii mfin ylu nim 2010 
da chuyin thinh dit cfi mtic dfi xoi mfin trung binh 
vio nim 2020. D t̂ chtra sii dung, dat chuyfin tring 
lua, dat rimg tu nhifin vin co miic dfi xoi mfin cao 
nhat 

LoaisLt 
dung dit 

Dit cd rirng 
trong 

Dit trdng 
cSy h ^ g 

nam 

Dit chua sii 
dung 

Dat trong 
cay an qua 

Dat chuydn 
trdng lua 
Dit trdng 

cay CN liu 

Dit cd rung 
tu nhidn 

DitkhudSn 
cu vaphi 

NN 

Sdng sudi vt 
MNCD 
Tdng 

Didn 
ticb Oia) 

4150,72 

378,04 

1054,64 

32,00 

193,46 

705,18 

47772,95 

2002,26 

425,72 

56714,97 

Tyld 
(*) 

7,32 

0,67 

1,86 

0,06 

0,34 

1,24 

84,23 

3,53 

0,75 

100,00 

Lugng dit 
xdl mdn 

(tan/nam) 

21535,95 

2159,74 

43216,83 

393,21 

5547,56 

6597,45 

971585,76 

8268,56 

0,00 

1059305,06 

Luijng 
dit xdi 
mdn 

(tin/ha/ 
nam) 

5,2 

5,7 

41,0 

12,3 

28,7 

9.4 

20,3 

4,1 

0,00 

Bang 7 mfi ti t6ng lugng dat bi mit hing nam do 
xoi mfin cua toin khu vuc nghifin ciiu vi ddi voi timg 
loai hinh su dung dit, lugng dat xfii mfin bmh quin 
mfii ha nam cua moi loai hinh su dung dat tai thoi 
dilm nam 2020. Ta cfi till tiiay ting lugng dit mit vi 
binh quin lugng dit bi xfii mon ti-fin ha trfin nam dli 
voi timg lo?i su dung dit diu ting lfin, nguyfin nhin 
do lugng mua ting do su tic dgng ctia biln doi khi 
hiu giy nfin. Theo quy dinh tai Thfing tu 
14/2012AT-BTNMT ngiy 26/11/2012 cua Bg TN & 
MT ta nhin tiiiy m^t s6 lo?i dat da cfi miic dO xfii 

Bing 8. Phin c ^ xfii mdn dit 

Cap xoi mon 

Khfing xoi mfin 

Xoi mfin ylu 

Xoi mfin trung binh 

Xfii mfin manh 

Lugng dit 
bi xfii mfin 

0 

<10 

>10-50 

>50 

Ky 
hi |u 

XTON 

Xmi 

Xm2 

Xmj 

Hinh 3.9 cho thiy tirong ling vdi nhiing thay 
ddi vd loai hinh su dirng dit vi dudi tic dgng ctia 
bidn ddi khi hau theo kich ban ph^t thai trung binh 
B2 do Bo Tai nguydn vi Mdi tnrdng cdng bd nam 
2012, tdng luong dat xdi mdn ndm 2020 da Bng ldn 
tni 1.059.305,06 tan/ nim so vdi 1.044.205,01 
tan/nim 2010. Didu niy chiing to str thay ddi loai 
hinh Sli dung dit vi bidn ddi khi hju da tic ddng 
khdng nho tdi nguy ca xiy ra xdi mdn Irong khu vuc, 
cu thd la luong mua tSng gay ra ddng chay mit tang 
dan ddn qua trinh bio mdn ldp dit mat la nguydn 
nhin chinh lam cho hidn tupng xdi mdn tang ldn. 

Mac dti SO hdu trong bang 6 va 7 khdng phan 
anh loai dat cd miic do xdi mon manh fe 50 tin 
/ha/nam), nhung xem xdt cAc hinh 3.6, 3.7 vi 3.8 
cho thiy, phin ldn cic Udu luu vuc thudc dit rimg tv 
nhidn cd miic dd xdi mdn tmng binh. C4c tidu luu 
vuc cd miic dd xdi mdn manh (> 50 tin/ ha/ nam; 
Xm,) gdm cd tidu luu vuc 21 v4 5 ciia kich bin 2010; 
ddi vdd kich bin 2020 thi cd Udu luu vuc 21, 13 vi 5 
vdi loai hinh su dvmg dit li rimg tti nhidn, nguydn 
nhan a cic khu vuc niy c6 dp ddc ldn, c6 rimg tu 
nhidn nhung lai nim 6 trdn cic dinh mii cao. CSc tifa 
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tm vuc cfi miic dfi xoi mfin ylu chii ylu l i cic loai 
J t̂ nim b thimg Iflng ven sfing, suli nhu dit rimg 
ring, dit cay liu nim, dat khu din cu, dit san xuat 
nfing nghidp... Ngoii ra qua dilu tra thuc t l cic khu 
\nic ven sfing suli, co do doc lon, mfit s6 noi trfin cic 
true ducrng giao thfing khi co mua lu Xbn, lu qufit vin 
xay ra xfii mon, sat la dit anh hirong nghifim trgng 
din doi sing nhin dan va cic cfing trinh ha ting tai 
dia phuong. 

4.K£rLUAN 

- Da dua ra mgt cich tong quit cua vific tog 
dung cfing nghfi mo hinh hoa va cfing cu GIS trong 
vific du bio nguy co xfii mfin dit xay ra tai Khu Kinh 
tl Ciia khiu Quic t l Cau Treo - Ha Tinh. Da ip 
dung mo hinh SWAT d l mo phong qui trinh xoi mon 
dat cho luu vuc song thufic dia ban Khu Kinh t l trfin 
CO so thu thip cic dii lifiu v l dia hinh, loai sii dyng 
dat, thi nhuong vi cic dit Ufiu vl khi tugng thuy vin 
t̂ i khu vuc nghifin cto. 

: - Mfi hinh da thanh lip dtrgc bin do xoi mfin dat 
vi dua ra cac du bao Itrgng dit bi xoi mon phin bo 
theo khfing gian va thfii gian. Da tinh toin dugc 
lugng dit mit cho ca khu virc nghifin cto, cho timg 
foai sii dung dit vi bmh quan lugng dat xoi mfin trfin 
fta cua timg loai dat tai tiing thfii dilm. Kit qui 
nghifin ciru cung cho thay sir thay doi loai hinh sir 
dtmg dat vi tie dOng cua biln doi khi hau da lim cho 
nguy CO xiy ra xoi mon trong khu vuc ting lfin ro rfit, 
do Itrgng mtra ting gay ra dong chay mat tang dan 
din qui trinh xfii mfin ting lfin. Ting lugng dat bi xoi 
mfin toin khu vuc nam 2010 la 1.044.205,01 tan, du 
bio nam 2020 l i 1.059.305,06 tan; nim 2010 co 5 loai 
dit cfi miic dfi xfii mon ylu (<10 tin/ha/nam), co 3 
lo î dit cfi mtic dfi xfii mfin trung binh fe 10 - 50 tan/ 
ha/ nam); dtr bio nim 2020 cfi 4 logi dit cfi mtic do 
xfii mfin ylu, cfi 4 loai dat cfi mtic do xfii mfin trung 
binh; cfi mfit s6 tilu Itm vuc cfi mtic do xoi mon 
manh nhu tilu luu vuc 21 va 5 eua kich ban 2010, doi 
vfii kjch bin 2020 thi cfi tilu luu vuc 21, 13 vi 5. 
Ngoii ra qua dilu tia thuc t l cic khu vuc ven song 
suli, cfi do doc lfin, mgt so noi trfin cic true dufing 
giao thfing khi cfi mua lu Ito, lu qufit vin xiy ra xoi 
mfin, sat \b dit anh hirong nghifim trgng din dfii 
sing nhin din vi cic cong trinh ha tang tgi dja 
phirong. 

- Da dl xuit trong quan ly sii dimg dit cin ting 
eufing cic bi|n phip quin ly, bio v^ rdng, bao ton da 
dgng sinh hgc; ip dung cic bi |n phip canh t ic trfin 

dit die tiieo mo hinh san xuit nong nghifip huu ca 
d l vira chong flioii ho i dat v i giam thilu fi nhifim 
dat; cin cfi cic giai p h ^ ky thuit cong trinh di han 
chl xfii mfin, sgt lo dat trfin cae sufin mii, hb song, 
dtrfing giao thfing, dilm din cu...Trong quy hoach 
su dung dat cin hgn chl bo tri dit dan cu, khu dfi thi, 
cdng nghifip, cic cfing trinh ...b nhung khu vuc can 
bao ve rtog v i da dang sinh hgc, noi cfi kha ning sat 
Ifif cao nhu ven sfing suli, ven dl i die. . . 
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APPUCATION OF MODELING TECHNIQUES TO EVALUATE. PREDICT SOIL EROSION IN CAU TREO 
INTERNAHONAL BORDER-GATE ECONOMIC ZONE, HA TINH PROVINCE 

Nguyen Van TYi, Nguyen Xuan Thanh, Nguyen Anh Tuan 

Summary 
Sustainable land use planning requires the suitable iind economical land allocation and arrangement which 
helps to produce eco-socio effectiveness and environment protection. The prediction on land degradation due 
to soil erosion serves for the purposes of evaluating the effect of land resource degradation, farming 
productivity reduction, infrastructure and people's livelihoods; and afterwards, to propose the solutions to the 
sustainability-based land use and allocation, Within the framework of this research, the model SWAT (Soil and 
Water Assessment TooO have been applied to evaluate and predict the soil erosion in Cau Treo Border-gate 
Economic Zone, Ha Tinh province. Based on topographic data, land categories, current Ijind use, tentative land 
use planning, climatic factors of this area, land erosion process was simulated into the maps on soil erosion 
prediction by scenario for the year 2010 and 2020. The research results show that according to changes in land 
use types and under the impact of climate change developed in accordance with average B2 emission scenario 
issued by Ministry of Natural Resources and Environment m 2012, the total area of erosed land in 2 ( ^ would 
increase from 1.044.205,01 tons/year in 2010 to 1.059.305,06 tons/year in 2020. The coefficients NSE, R2 and 
PBIAS were checked to verify the model accuracy and adjust the simulation model for soil erosion in the area. 
The value of relevant coefficients NSE, R2 and PBIAS with daify adjustment are 0.64, 0.64, -3.66 and of the 
verified values are 0.51,0.67, -15.46 accordingly. Based on die above results, the application of SWAT method 
to prediction of the soil erosion at the studying location is highly evaluatied. The research helps also to 
propose suitable measures for management, usage and protection of land resources based on sustainable 
priciples at the Cau Treo Border-gate Economic Zone. 

Key words: Modelmg technique, land resource preservation, prediction on land erosion, 
bordergate economic zone, land use planning. 
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