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CAC MO HINH NGHIEN CUU BINH LUONG
XOI MON DAT DO MUA VA KHA NANG AP DUNG
CHO CAC VUNG NHIET bOI AM

L. GIOI THIEU

X6i mon dat do mua hién dang 1a vén dé cip
bach mang tinh toan cau va né tic dong nghiém
trong dén nén kinh t€ v moi trudng sinh thai. X6i
mon dat tic dong va de doa xau dén cong tac quan
1y bén vitng tai nguyén dét, nang suét nong nghiép
va chat lugng moi trudng, dac biét 1a chét lugng dat
va nudc. X6i mon dat 1a mot qud trinh ty nhién
nhung nhitng tic dong tiéu cuc va thi€u kiém sodt
trong phét trién kinh t€ - x4 hoi clia con nguoi di
va dang lam gia tang qud trinh r{ra troi, tinh nguy
hai clia x6i mon. Trén thuc t&, téng lugng dat t6n
that do x6i mon phu thudc vao céc chi s6 : 1) Chi
s6 x6i mon cta mua, 2) Tham pht bé mat, 3) Kha
nang chéng x6i mon cla dat, 4) Diéu kién dia hinh.
Trong céc chi sd trén, dia hinh 14 mot chi s6 chinh
anh hudng dén x6i mon dit do mua ; nhitng khu
vuc dia hinh d6c rdt nhay cam véi x6i mon vi téc
do va nang lugng dong chdy mat trén dia hinh d6c
thudng rat 16n ; nhitng noi c6 mat do dong chay
mat cao cling lam gia tang x6i mon dét.

Do vay, viéc bao vé dit khoi x6i mon da trd
thanh mot van dé can thiét va mang tinh cdp bach
d6i v6i cac nha quan 1y, cdc nha lap k&€ hoach ;
doéng thoi day 1a mot linh vuc nghién cdu, mot bai
todn thu hidt su quan tam cla nhiéu nha khoa hoc,
dac biét cong tdc nghién ctu dinh lvong x6i mon
dat thong qua cdc mo hinh tinh todn, du bdo luong
dat mat di do x6i mon. Tl cudi nhitng nam 1960
ctia thé ky XX, cdc nha khoa hoc di nghién citu
tong hop, phan tich s6 liéu thuc nghiém dé xay dung
cdc mo hinh khic nhau phuc vu cho cong tic nghién
ctiu dinh lugng x6i mon dat (cdc mo6 hinh dya trén
thuc nghiém, mo hinh vat 1y va ly thuyét). Hién nay,
vGi su hé trg ctia cong nghé vién tham va hé thong
tin dia 1y (GIS), cdc mo hinh nghién ctu dinh luong
x61 mon dat cho két quéa cé do chinh xé4c cao, trong
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thoi gian ngin va ¢6 thé d4p dung d6i vé6i ving 1anh
thd rong da dap Gng dugc yéu cau cap bach clia thuc
tién san xuét va nghién citu khoa hoc.

1. TONG QUAN CAC MO HINH
DINH LUONG XOI MON DAT

Hién nay, trén thé€ gii ¢6 nhiéu moé hinh nghién
cttu dinh lugng x6i mon dat va dugc chia thanh ba
nh6ém mo hinh chinh : 1) Nhém mo6 hinh thuc nghiém
c6 Phuong trinh mat dit phé dung (Universal Soil
Loss Equation - USLE), Phuong trinh mat d4t phd
dung hiéu chinh (Revised Universal Soil Loss
Equation - RUSLE). 2) Nhém mé hinh ban thuc
nghiém c6 Phuong trinh mat dit phd dung céi tién
(Modified Universal Soil Loss Equation - MUSLE)
va M6 hinh Morgan Morgan va Finney (MMF). 3)
Nhém mo6 hinh dva trén cac qud trinh vat Iy ¢6 Mo
hinh du bao x6i mon do mua (WEPP) va Mo hinh
x6i mon 4p dung cho viing lanh thé chia Thornes
(1985 va 1989).

Téc gia J.B. Thornes da xay dung mo hinh nghién
ctu dinh lugng x6i mon dat do mua dua trén cic
quad trinh vat 1y trong co ch€ x6i mon dat, mo hinh
két hop tinh todn kha nang van chuyén vat chat va
kha nang bao vé dat khoi x6i mon cta tham pha
thuc vat thong qua chi s6 thuc vat chudn NDVI
(Normalized Difference Vegetation Index), phuong
trinh téng qudt clia mo hinh ¢6 dang :

E = k * OF2 * 51.67 * -0,07%v (1)

trong d6 : E - lugng dat x6i mon (mm/ngay hoac
mm/thdng, mm/nam phu thudc vao budc thoi gian
ctia mo hinh), k - chi s6 x6i mon cuta dat, OF - dong
chdy mat hinh thanh do nuéc muwa (mm/don vi thoi
gian), s - do d6c (m/m) va v - do che phu cua tham
thuc vat (%).
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Mo hinh nay dugc tic gia xay dung véi muc
dich dp dung cho ty 1& nghién ciu cap khu vuc
(Regional Scale) va toan cau (Global Scale), budc
thdi gian cia mo hinh phu thudc hoan toan vao s6
liéu quan tric vé lugng mua.

111. UNG DUNG MO HINH XOI MON CUA J.B.
THORNES CHO VUNG NUI CAO
NHIET bOI AM HIMALAYA (AN BO)

Trong nghién ctru nay, phuong trinh (1) dugc
diing dé tinh todn lugng dat x6i mon trung binh ngay
trong ba thdng mua mua (VII, VIII va IX) ndm 2008
cho viing trung tam ctia diy Himalaya (An D9).

1. Gidi thiéu chung vé khu vuc nghién citu

Khu vyc nghién ctiu & viing trung tam cta day Hi-
malaya (huyén Chamoli, bang Uttarakhand, An Do),
thuoc thugng ngudn cuia song Ganga, tdng dién tich
tuw nhién khoang 796.561 ha, dan s6 370.359 nguoi ;
nim trong toa do dia 1y 29°45' dén 31°00' v§ do
Bac va 79°00' - 80°5' kinh do Dong (hinh I).

Do cao trung binh 629-7243 m so v6i muc nudc
bién trung binh ; dia hinh déc dén rat déc, bi chia

cét manh va nghiéng dén tir bac xuéng nam. Ving
nghién citu c6 dic diém khi hau nhiét déi gié mua
ndi cao ; chia ba mua rd rét, miia mua tap trung tu
thang VI dén thang X (v6i 70 - 80 % téng luong mua
ca nam), mua dong bat ddu tir thang XI dén thang
III nam sau va mua he tir thang IV dén thiang V.

Do han ché vé diéu kién dia hinh ndi cao va chia
cdt manh nén phuong thiic canh tic nong nghiép
trong vung hoan toan la hé thdng rudng bac thang.
Két qua xay dung ban do hién trang st dung dat
nam 2008 khu vuc nghién ciu bang tu liéu anh vé
tinh IRS LISS-III cho thdy, bang tuyét phu trén cic
dinh ndi cao phia bac ving nghién ctiu chi€ém dién
tich 16n nhat (43,89 % t6ng dién tich ty nhién khu
vuc nghién ctu), ti€p dén 1a nuii da 13,83 %, rung
ram chi€m 24,70 %, dit nong nghiép chiém 10,4 %,
cay bui chi€m 6,78 %, con lai la cac loai dat khac.

2. Dit liéu st dung va tinh todn cdc thong sé dau
vao ctia mé hinh

a) S6'liéu vé tai nguyén ddt va chi s6 x6i mon cuia
dat (k)

Do khong c6 ban d6 dat ty 1é 16n cua khu vuc
nghién ctu, nén ban do6 dat ty 1& 1:500.000 do Co
quan Diéu tra va Quy hoach

uttarakhand Map

2 | Hinh 1. So d6 khu vuc nghién ctu

Sir dung Dt An D¢ thanh lap
nam 1999 theo h¢ théng phan
loai dat cia My (Soil Taxo-
nomy) di dugc st dung cho
nghién ctiu nay. Chi s6 x6i
mon cta dat phu thudc chi
yéu vao ham luong chét hitu
co va thanh phén co gidi dat.
Tdng s6 ¢6 10 phiu dién dat
duoc nghién ctu bd sung,
cdc mau dat duoc phan tich
cdc thanh phan ly - héa hoc
tai Phong phan tich bat - Vién
Vién tham Qudc gia An Do.
K&t qua tinh todn chi s6 x6i
mon cua dat trinh by trong
bdng 1 va hinh 2, gid tri chak
giao dong tir 0,12 dén 0,48.

b) Bin dé do doc

Ban d6 do doc dugc xay
dung tir m6 hinh s6 do cao
SRTM (Shuttle Radar Topo-
graphy Mission) cé do phan
giai 90 m. Tuy nhién, SRTM
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Bdng 1. Gia tri chi s& x6i mén cua dat va
quy mo dién tich

STT Gidtrik  Dientich (ha) Ty Ié (%)
1 0,12 208.285,92 26,15
2 0,14 40.430,88 5,08
3 0,24 44.327,52 5,56
4 0,27 276.449,76 34,71
5 0,340 44.163,36 5,54
6 0,375 8.019,36 1,01
7 0,380 36.650,88 4,60
8 0,410 3.335,04 0,42
9 0,420 17.229,60 2,16

10 0,480 23.034,24 2,89
11 Song bang 94.634,44 11,88
Téng 796.561,00 100,00

DEM c6 nhiéu dién tich bi 161, cdc dién tich 16i ndy
dugc chinh sira dya trén ban d6 nén dia hinh ty 1&
1:50.000 va cdc diém khong ché mat dat thu nhan
duoc trén thuc dia bing mdy dinh vi vé tinh GPS.
Quy mo dién tich cua cac cdp do doc khiac nhau
trong khu vuc nghién ctu dugc trinh by trong
bdng 2 va hinh 3.

Bdng 2. Quy mé dién tich clia cac cap do déc khac nhau

Gi4 tri do doc Dién tich Ty le
STT ™ (%) (ha) )
1 0-1 6.097,31 0,77
2 1-3 29.243,29 3,67
3 3.5 54.190,08 6,80
4 5-10 61.963,78 7,78
5 10-15 68.922,78 8,65
6 15-25 76.863,28 9,65
7 25-33 128.135,58 16,09
8 33-50 220.108,49 27,63
9 >50 151.036,42 18,96
Téng 796.561,00 100,00

¢) Chi s6'thdm thuc vdt

Nhiéu tac gia trén thé€ gidi da nghién cdu va tim
ra moi quan hé mat thiét gitta tham thyc vat véi gid
tri NDVL. Tu liéu anh vién tham MODIS (Moderate
Resolution Imaging Spectroradiometers thu dugc
tu vé tinh TERRA c6 chu ky chup 16 ngay véi do
phan gidi mat dat 1a 250 m dugc dung dé tinh todn
va thanh 1ap ban d6 chi s6 tham thuc vat cho khu
vuc nghién ctru thong qua cong thuc :

v =93,07466 * NDVI + 8,79815 2)

Hinh 2. Ban d6 chi s6 x6i mon cua dat
khu vuc nghién ctu

Hinh 3. Ban d6 do doc khu vuc nghién ctu
Keét qua tinh todn do che pht tham thyc vat trung

binh thang VII giao dong 0,00-97,99 %, thang VIII
0,00-100 % va thang IX tir 0,00 % dén 100 %.
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d) Chi s6'dong chdy mdt hinh thanh do nuéc mua

Ban d6 mua trung binh ngay do Trung tam Du
bdo Thoi tiét An Do xay dung dugc ding dé tinh
toan dong chdy mat hinh thanh do nuéc mua. Do 4m
cuia dat trude thoi diém mua duoc xem xét va dua vio
trong qué trinh tinh todn vi do 4m dat 4nh hudng rat
16n dén kha nang chita nudc cua dat ; n6 ciing anh
hudng rat 16n dén su hinh thanh dong chdy mat khi
mua x4y ra. Dong chdy mat chi hinh thanh khi
lugng mua trung binh ngay 1én hon do trit 4m cuc
dai clia dat da bao hda. Kha nang giit nudc mua
ctia dat phu thuoc loai tham thuc vat, loai dat, ham
lugng chat hitu co, thanh phin co gidi cua dit,...

Qua két qua tinh todn cho thay, dong chdy mat
chi hinh thanh néu lugng mua trung binh ngay 16n
hon 14 mm. Nhu vay, trong ba thing mua mua
(VIL, VIL, IX), tSng s6 ¢6 35 ngay véi luong mua trung
binh trén 14 mm ; trong d6 thang VII c6 15 ngay,
thang VIII c¢6 10 ngay va thang IX c6 10 ngay mua.

IV. KET QUA VA THAO LUAN

Dong chdy mat trung binh ngay di dugc tinh
todn dé phuc vu du bdo lugng dat bi x6i mon trung
binh ngay ctia 35 ngay mua, sau d6 chia lugng mua
trung binh ngay thanh ba cdp dé thuan tién cho cong
tdc thong ké va so sanh : lugng mua cao (>100
mm/ngay) cé 3 ngay, trung binh (50 - 100 mm/ngay)
¢6 10 ngay va thap (14 - 50 mm/ngay) c6 22 ngay.

Két qua tinh todn dong chdy mat clia nuéc mua
cho thdly, dong chdy mit cuc tiéu chiém 18 % tdng
lugng mua chia 35 ngdy mua nam 2008, dong chiy
mat cuc dai 97 % va dong chdy mit trung binh 47 %.

Phuong trinh (1) dung dé tinh todn luogng dat
x61 mon trung binh ngay cho 35 ngay mua nam
2008 & ving trung tam diy Himalaya dugc thé hién
trong bdng 3 va hinh 4. Pon vi cua luong dat bi x6i
mon 1a mm/ngay mua, vi vay ty trong cla tang dat
mit di duoc sit dung dé chuyén déi don vi tir
mm/ngady sang tdn/ha/ngay.

Bdng 3. Lugng dat x6i mon ctia 35 ngay mua dugc chia theo 3 cap khac nhau

Téng ngay Téng luong Luong mua trung binh ngay

Luong dat x6i mon (tdn/ha)

Thoi gian mua mua (mm) Cip Gia tri (mm) Max Min Mean
Tt théng VII 3 381 Cao > 100 924,078 0,0010 5,514
dén IX, 2008 10 741 Trung binh 50 - 100 1.404,420 0,0029 28,956

22 729 Thép <50 50,699 0,0001 9,540
Téng 35 1851 2.379,197 0,0040 44,010

Overland flow
{(mm/35 rain days)

B Rock outcrop N High : 1803.34

| Snow cover

Low : 336.89
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Dai v6i bangay 6 luong mua 127 mm/ngay (ngay
15, 22 va 23 thang 9 nam 2008), tdng lugng dat x6i
mon cuc dai ghi nhan dugc 1a 924,078 tdn/ha, tong
lugng dat t6n that cyc tiéu 12 0,001 tdn/ha va trung
binh 1a 5,514 tin/ha.

Dai v6i 10 ngay c6 lugng mua trung binh tir 14
dén 50 mm/ngay (t6ng luong mua tuong Gng 741
mm), téng luong dat x6i mon cuc dai ghi nhan dugc
1.404,42 tan/ha, téng lugng dat tén thit cuc tiéu
0,0029 tan/ha va trung binh la 28,956 tan/ha.

Doi v6i 22 ngay cb lugng mua trung binh tir 50
dén 100 mm/ngay (téng lugng mua tuong tng 1a
729 mm), tdng lugng dat x6i mon cuc dai ghi nhan
duoc 1a 50,699 tan/ha, téng lugng dat tén that cuc
tiéu 1a 0,0001 tan/ha va trung binh 1a 9,54 tan/ha.

< Hinh 4. Ban d6 t6ng dong chdy mit hinh thanh
do nuéc mua clia 35 ngdy véi téng luong mua
tuong tng 1.851 mm



Lugng dat x6i mon chia thanh 6 cdp tir rat thap
dén rit cao theo thang sau : rdt thdp : <5 tdn/ha/nam,
thap : 5-10 tdn/ha/nam, trung binh : 10-15 tdn/ha/nam,
cao : 15-25 tan/ha/nam, rat cao : 25-50 tan/ha/nam,
nguy hiém : > 50 tan/ha/nam.

Nhu vay, quy mo dién tich cta cdc cdp x6i mon
dugc trinh bay trong bdng 4 hinh 5, trong d6 cép
nguy hiém chiém 15,22 % tdng dién tich nghién
ctu, rat cao 7,62 %, Cao 6,81 %, trung binh 3,85 %,
thap 4,81 % va rat thap 3,71%.

Bdng 4. Quy mé dién tich clia lugng dat bi x6i mon
cho 35 ngay theo céc cép dd khac nhau cta khu vuc
trung tam day Himalaya nam 2008

TN Diéntich  Tylée

Cap x6i mon (ha) (%)
Rét thap 29.520,00 3,71
Thap 38.317,12 4,81
Trung binh 30.693,12 3,85
Cao 54.218,56 6,81
Rat cao 60.728,61 7,62
Nguy hiém 121.236,48 15,22
Bdng tuyét 349.593,70 43,89
Nui da 110.172,61 13,83
Song, sudi 2.080,80 0,26
Téng dién tich nghién citu ~ 796.561,00 100,00

KET LUAN

- Két qua nghién cttu ting dung mo6 hinh x6i mon
dat cha J.B. Thornes cho quy mo vung lanh thé da
dua ra mot bic trang tdng quan vé x6i mon dat &
vung nhiét déi ém ndi cao nhu ving trung tam day
Himalaya ctia An Do. M6 hinh x6i mon dét Thornes
cho phép tinh toan truc ti€p va du bao lugng dat bi
x61 mon trung binh cho tiing ngay mua (don vi tinh
mm/ngay), ¢6 thé tinh todn cho ting tran mua (don
vi tinh mm/tran mua). Vi su trg gidp cla tu liéu
vién thdm va cong nghé GIS s& rit ngén thoi gian
tinh todn va dé rang cap nhat so liéu va tién 1¢i trong
diéu chinh céc thong s6 dau vao cia mo6 hinh.

- D3i v6i viing nghién ctru, két qua tinh todn dong
chady mat hinh thanh do nuéc mua cho thdy dong chay
mat chi dugc hinh thanh khi lugng mua trung binh
trén 14 mm/ngay. K&t qua nghién citu ciing xdc dinh
tdng s6 c6 35 ngdy mua trong nam 2008 c6 luong
mua da 16n dé hinh thanh dong chdy miit.

- Két qua tinh todn téng lugng dat x6i mon cho
35 ngay mua (thdng VII c¢6 15 ngay, thang VIII c6
10 ngay va thang IX c6 10 ngay) trong mua mua
nam 2008 cho thdy lugng dat x6i mon trung binh 1a

: Legend
. - - Very low
Ly | | Low
'il.-.- A e Medium
- |£D: 3 l;%;‘; - Rock outcrop Moderate
| Snow cover j High
0 510 20 k RN I very high

Hinh 5. Ban d6 phan cép midc do x6i mon cho 35
ngay mua cta khu vuc nghién ctu

1,26 tan/ha/ngay. Téng lugng dat x6i mon cuc dai
trong 35 ngdy mua la 2.379 tdn/ha, cuc tiéu la
0,004 tan/ha va trung binh 1a 44 tan/ha.

- O quy mo vang lanh thé, mot han ché d6i vé6i
mo hinh ndy la cong tic kiém nghiém két qua cia
mo hinh véi s6 liéu quan tric trén thuc t&, dé tir dé
diéu chinh cdc thong s6 diu vao ctia moé hinh sao
cho phit hgp véi diéu kién thuc t€. Qud trinh tinh
toan ciing cho thay, do ddc cua dia hinh, tham thuc
vat 1a céc chi s6 nhay cam va anh hudng rat 16n dén
qud trinh x6i mon dat ; dong chay mit hinh thanh do
nudc mua la thong s6 khé tinh todn va phu thudc
vao nhiéu yéu t6 nhu loai dat, do 4m dat, ham lugng
min, thanh phan co giGi dat va loai thuc vat.

- Nhu vay, mo hinh nghién ctu x6i mon dat ap
dung cho vung lanh thé cla J.B. Thornes (1985,
1989) hoan toan c6 thé 4p dung tinh toan va du bao
lugng dat bi x6i mon theo ngay mua hoac tran mua
cho cdc vung nhiét déi am c6 lugng mua 16n, tap
trung nhu An Do, Viet Nam...

- Doi véi diéu kién Viét Nam hién nay, néu st
dung tu liéu anh MODIS NDVI d¢ phan giai 250 m
chi phtt hop v6i quy mo nghién ciu cap ving hoac
toan qudc (tuong dng véi ty 1& ban d6 1/250.000
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hodc nho hon). Néu muén dp dung cho ty 1& nghién
ctiu 16n hon (1/50.000 hoac 1/100.000) thi phai st
dung céc tu liéu anh vé tinh c6 do phan giai 16n hon
nhuu SPOT, ASTER,... Hién nay, tai Trung tam
Vién thdm Qudc gia thudng xuyén thu céc tu liéu
dnh SPOT, vi vay hoan toan cé thé 4p dung mo
hinh Thornes dé nghién cttu & ty 1¢ 16n (cap tinh,
huyén) tir tu liéu anh vé tinh SPOT nay.
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SUMMARY

Overview of quantitative rainfall erosion models and
its application to tropical monsoon regions

The problem of land degradation by accelerated
water-induced erosion is a serious environmental
issue for water and soil management in the world,
particularly in tropical and subtropical regions where
given the combination of medium textured soils,
lithology, steep relief, seasonally concentrated rain-
fall and abandonment of agricultural practices. As a
consequence, there is a need for a better quantitative
estimation of erosion processes on these landscapes
for both on-site and off-site assessment of its impact.
Much research has been conducted on the develop-
ment of soil erosion assessment tools. In the last
60 years, a number of models have been built
(empirical, conceptual or physically based) such as
USLE, RUSLE, MUSLE, MMF, WEPP, LISEM, Thornes,...
in order to represent and to quantify the process of
detachment transport and deposition of eroded soil
with the aim of implementing assessment tools for
either scientific or planning purposes. Physically
based models are powerful modern tools to support
such understanding.

This paper presents the results of demonstration
soil erosion modeling at regional scale to estimate
the average rate of soil loss using Regional Scale
Model (Sheetwash Erosion Model of Thornes, 1985,
1989) with assistance of Remote Sensing and GIS
technology in the part of the centre of Himalayan
mountain range.
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