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TOM TAT

Mb hinh Hbi quy logistic da thirc (Multinomial logistic regression - MLR) dang ngay cang dwoc (rng dung rong
rdi d& thanh 1ap ban dd dat trén thé gi¢i. Mo hinh nay sé gilp tiét kiém chi phi va thoi gian do yéu cdu sé lwong cac
diém mau dau vao (phau dién dat) it hon nhiéu so v&i phwong phap thanh 1ap ban dd truyén théng. D& tai nghién
ctu kha ndng &ng dung ctia MLR dé thanh lap ban dd dat & tinh Bac Ninh bang viéc danh gia két qua ctia md hinh.
Mb hinh c6 9 bién dau vao bao gdm: loai dat, loai hinh st dung dat, do6 cao, do déc, chi sb thwc vat (Normalized
difference vegetation index - NDVI), chi sb thwc vat vudng géc (Perpendicular vegetation index - PVI), ty s6 chi s
thwe vat (Ratio vegetation index - RVI), chi s6 dm wét dia hinh va chi s dm wét SAGA. Md hinh MLR dwoc st dung
dé dy bao loai d4t theo 2 mirc: mirc Nhom dat chinh va muc Loai dat trung gian. Chét lwong ban dd két qua duoc
danh gia dwa trén 3 chi sb: Do chinh xac phan loai, Chi s6 da dangva Chi s két hop. Két qua cho thdy & mic Nhém
d4t chinh, mo hinh MLR dw bao ban dd cé dd chinh xac cao nhwng thap hon so v&i mire Loai dat trung gian. Chi s
két hop cho thay mé hinh MLR cho két qua tét nhat & mirc Loai dét trung gian.

Tt khéa: Ban dd dét, chi sd da dang, dd chinh xac phan loai, hdi quy logistic da thirc.

Evaluating the Potential of Digital Soil Mapping Method
to Map Soil Types in Bac Ninh Province

ABSTRACT

The multinomial logistic regression (MLR) model has been being widely used for soil mapping because it could
help save time and costs for collecting and analyzing soil data points compared to conventional methods. This
research aimed to assess the potential of mapping soil types in Bac Ninh by assessing the performance of
Multinomial Logistic Regression (MLR) model in predicting soil types. Nine predictive variables were derived from the
ancillary data including land use, altitude, slope, NDVI, PVI, RVI, Topographic Wetness Index and SAGA Wetness
Index. MLR model was constructed to predict soil classes at 2 levels: WRB-Reference Soil Group and intermediate
level of Soil Group between Reference Soil Group and the full WRB soil name. The map quality was evaluated by the
soil map purity estimated with an independent validation dataset. The diversity indices were calculated to assess the
information content of the resultant maps. Assessment of the model’s prediction was based on the soil map purity,
the Shannon’s entropy and a combined index. MLR yielded high map purity at the level of Reference Soil Group.
When the taxonomic level changed from Reference Soil Group level to intermediate level, the map purity decreased
while the value of the diversity indices increased. Therefore, soil mapping using MLR in predicting Reference Soil
Group might be more efficient. However, at intermediate level, the model predicted higher diversity of soil map and
thus the informative value estimated by the combined index was higher.

Keywords: Diversity index, multinomial logistic regression, soil map, soil map purity.

v s N trong mot viing lanh thé hay mot don vi hanh
1. DAT VAN DE chinh. Ban d6 dat la tai liéu co ban quan trong,

Ban d6 dat 1a loai ban dé chuyén dé thé  la cin ct xdy dung k& hoach phat trién néng
hién su phan b theo khong gian cac loai d4t ¢6  nghiép, 1Am nghiép, nuoi trong thuy san. Viéc
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thanh lap cac ban d6 dat ty 1é 16n va do chinh
xac cao bang phuong phap diéu tra 14y mau
truyén théng doi héi nhiéu chi phi va thoi gian.
Trong diéu kién Viét Nam - mdt nuéc noéng
nghiép dang phét trién, viéc ting dung mé hinh
MLR trong thanh lap ban d5 d&t c6 thé trd
thanh giai phap hiéu qua thay thé& cho cac
phuong phap truyén théng vi kha n#ing xay
dung cac ban d6 c6 ty 1é 16n vé6i chi phi thap do
yéu cau it cac diém mAu phan tich dat.

MLR st dung mé hinh s6 hoc dé du bao su
phan bé theo khong gian va thoi gian cta cac
dac tinh dat dai dua trén co sd méi quan hé gitia
dat va cac yéu t6 hinh thanh dat bao gom: khi
hau, sinh vat trong dat (ciy trong, vi sinh vat,
con nguoi), dia hinh, da me, thai gian va vi tri
trong khong gian (Lagacherie and McBratney
2007). Véi su bung né cta cac cong nghé hién
dai nhu GIS, vién tham va GPS, viéc xac dinh
cAc yéu t6 anh hudng dén su hinh thanh ctua dat
lam dau vao cho cac mo6 hinh du bao loai dat
dang tré nén dé dang hon, din dén viéc phat
trién manh mé cac mé hinh MLR trong linh vuc
khoa hoc dat. Da c6 nhiéu nghién ctiu trén thé
gi6i st dung mé hinh khac nhau dé xay dung
cac ban db diac tinh ctia dat hoéc ban d6 loai dat,
cap nhat ban d6 dat da cé sdn, hoic danh gia
bién dong 1é6p phu,.. (Carré and Girard 2002;
Turetta, Mendoca Santos et al., 2006; Kempen,
Brus et al., 2009; Yang, Jiao et al., 2011). Vi
vay, nghién ctu st dung mé hinh Héi quy
logistic da thtc dé xay dung ban db dit & tinh
Béc Ninh c6 ¥ nghia khoa hoc va thuc tién.

2. VAT LIEU VA PHUONG PHAP

2.1. Khu vuc nghién ctu

Béc Ninh 14 m6t tinh thudc ving dong bang
Béc Bo c6 tong dién tich khoang 82.300ha. Bic
Ninh c6 khi hiu nhiét d6i gi6 mua v6i lugng mua
hang nam khodng 1.500mm, nhiét d trung binh
23°C. Dia hinh cta tinh tuong déi bing phing, it
chia cét, huéng doc 1a Tay Béc - Pong Nam.

2.2, Vat liéu nghién ctu
- Dii liéu phan tich phiu dién dat
- Anh SPOT khu vuc Bic Ninh nim 2010

v6i d6 phan giai 20m.
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- M6 hinh s6 d6 cao (DEM) d6 phan giai
20m khu vuc Béc Ninh dudge xdy dung tit ban d6
dudng déng mic véi khoang cao déu 20m bing
phan mém ArcGIS.

- Ban d6 hién trang st dung dat cta tinh
Béc Ninh nim 2010 t§ 18 1:25.000.

Cac ban @6 dau vao dugc xu 1y va thuc hién
chong xé&p trong phan mém ArcGIS.

2.3. Phuong phap nghién céiu

2.3.1. Thu thip dit liéu diu vao

Dé x4y dung mé hinh, cin thiét phai thu
thap cac bién vé cac yéu t6 anh hudng dén su
hinh thanh d4t lam d4u vao bao gébm:

- Bién loai d4t: cAc diém mAu phéan tich
phau dién d4t: bao gébm 537 diém. Tai mdi diém,
mau dit duoc 18y dé mo ta va phén tich trong
phong thi nghiém, td d6 duge phéan loai theo
2 mtc st dung hé phan loai cia WRB
(WRB 2006):

+ Mtc nhém d4t chinh: gom 5 nhém 1a D4t
ph sa (402 diém), D4t xam (58 diém), D4t cat
(7 diém), Dat Glay (15 diém) va D4t co ting
loang 16 (55 diém)

+ Miic Loai dat trung gian: dugc phan loai
bdi ngudi thuc hién gébm 15 loai cAu thanh bdi
tén Nhom dat chinh kém céc dac tinh lién quan
dén st dung dit nhu: d6 kiém, d6 4m, tang
loang 16 va thanh phén co giéi dat.

- Bién dia hinh: DEM dudc st dung dé tinh
toan cac bién dia hinh bing phian mém Saga
GIS: Db cao, Do doc, Chi s6 4m uét dia hinh va
Chi s6 4m uét SAGA (Olaya 2004).

- Bién thuc vat: anh SPOT dudc st dung dé
tinh toan céc chi s6 thuc vat bao gébm: NDVI,
PVI va RVI st dung phan mém ArcGIS.

- Bién loai hinh st dung dat: dudc xac dinh
ti ban d6 hién trang st dung dat.

Bang 1 tém tét cac bién dau vao cho hai mé
hinh MLR va ANNs dé du béo loai dit.

2.3.2. Xay dung mé hinh du bao

M5 hinh du bao 14 Héi quy logistic da thic
dugc tng dung dé du béo ban dé d4t cua tinh
Béc Ninh theo 2 mtc phan loai: miic Nhém dat
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chinh va mtc Loai d4t trung gian. T téng s6
537 diém miu dat dau vao, st dung 484 diém
lam d4u vao cho mé hinh, 53 diém con lai sé&
dugc st dung nhu mét bo diém miu doc lap dé
danh gia do chinh xac cia mé hinh.

M6 hinh héi quy logistic da thtic dude st
dung dé xem xét méi quan hé gitia bién phu
thudoc (Nhém d4at chinh ho#c Loai dit trung
gian) v6i cac bién doc lap bao gom: DEM,
SLOPE, SAGAWET, WETNESS, NDVI, PVI,
RVI va LU. M6 hinh thuéc nhém cac mé hinh
héi quy tuyén tinh nhung dudc st dung dé du
bao cac bién thi bac.

Goi ;14 kha nang d& 1 diém anh i thudc

nhém dat j trong m nhém dat (j = .. m), =, la

kha nang dé 1 diém anh i thuéc nhém dat tham
chiéu. Trong mé hinh MLR dé du bao nhém dat
chinh, D4at phu sa(j = 1) 1a nhém dat tham chiéu
vi n6 chi€m s6 lugng 16n nhat trong téng s6 mau
dau vao (402 trong s6 537 mau dau vao l1a Dat
phu sa). Tuong tu trong mé hinh du bao loai dat
trung gian, loai d4t trung gian D4t phu sa 4 1a
loai d4t tham chiéu. M6 hinh hoi quy logistic da
thiic phat biéu (Fagerland, Hosmer et al., 2008):

T,
i o_ .
In—==a,+px;+..+Bxy,j=2,...m
T,
il

Trong dé: x; 14 cac vecto bién doc lap, a va B

12 cac tham s6 ctia phuong trinh lién hé. Mo
hinh dugc chay trong moéi trudng phan mém R-
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project st dung géi “nnet”. Khi mé hinh da duge
thiét 1ap, ching ta c6 thé tinh todn kha ning
xudt hién cia mot Nhom dat chinh hodc Loai
dat trung gian nao do6 tucng quan véi nhém dat
tham chiéu ti cac bién méi trudng dau vao.

2.3.3. Xac nhan két qua ctia mé hinh

- Danh gia chat Iugng ban dé

Chat lugng ctia ban d6 két qua tu hai mé
hinh ANNs va MLR duge danh gia théng qua
Do chinh xac phan loai (Map purity) duge tinh
toan st dung bo diém mau doc lap (53 diém)
bing mot ma tran nham lan véi phuong trinh:

v A
p= z 1%
u=1 A
Trong d6: p 1la d6 chinh xac phén loai, Ayy
1a s6 diém mAu dudc phan loai ding so véi thuc
t& thuoc loai U va A la téng s6 diém mAau (53
diém). Gia tri p cang gan t6i 1 thi d6 chinh xac
ctia ban d6 cang cao (Finke, 2011).
- Danh gia chat Iugng théng tin ciia ban do
Chat lugng thong tin ciia ban d6 dugde danh
gia thong qua Chi s6 da dang cia ban do

Chu dan

I 55t ohi nong nghisp

[ obtphisa

B 0% xim

T By 0 2 4 8 12 16
4 . - —

[ ©:t o5 tang loang 1

Hinh 2. Ban d6 nh6ém d4at chinh

(Shannon’s dinh  béi

phuong trinh:

entropy) dugc xac

H = —i p; xInp,
i=1

Trong d6: p;1a ty 1& dién tich vung dudge du
béo thudc nhém i trén téng dién tich cta ban doé.
Chi s6 da dang dudc dung dé so sanh su da dang
vé nhém dat chinh (ho#c loai dit trung gian)
dugc du bao bdi cac mé hinh. Gia tri H cang gan
v6i 1/S (S: téng s6 cac nhém dat trén khu vuc
nghién ctu) thi thong tin trén ban d6 cang da
dang. (Martin and Rey, 2000).

- Chi s6'két hop

Trong thuc t&, muc tiéu cta viéc thanh lap
ban d6 chinh la dua ra dudc cac ban d6 c6 do
chinh x4c cao va thé hién dugc tinh da dang caa
thong tin. Vi vay, chi s6 két hgp duge tinh toan
béng tich s6 cta P6 chinh xac phan loai v6i Chi
s6 da dang cia ban dé 1a mot yéu t6 quan trong
dé danh gia toan dién ch4t lugng cia ban db két
qua tt mé hinh MLR.

16
Kilometers

Hinh 3. Ban d6 loai dat trung gian

Bang 2. Két qua danh gia d6 chinh xac ctia ban d6

Mcrc phéan loai

D6 chinh xac

Chi sb da dang Chi sb két hop

Nhom dét chinh 0,73

Loai dét trung gian 0,39

0,20 0,15

1,21 0,41
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3. KET QUA VA THAO LUAN

3.1. Ban do6 du bao nhém dAt chinh va loai
dAt trung gian

Hinh 2 1& ban d5 du b4ao nhém dat chinh ti
mo hinh MLR. Dé dang nhan thiy, nhém dat
phui sa chiém phan 1én dién tich cta tinh Bic
Ninh vi day 14 mot tinh thudc ving dong bang
song Hong. Cac nhém dat con lai (dat Xam, dat
Cat va dat c6 tang loang 16) dude du bao véi dién
tich rat han ché, dic biét nhém dat Glay khong
xuét hién theo du bao ctia mo6 hinh. Diéu nay
dudgc giai thich béi s6 lugng cac diém miu dau
vao chu yéu thudc nhém dat phu sa (75%) trong
khi cAc nhém dat khac chi chiém khoang (25%).
So sanh v6i mo6 hinh s6 dd cao cta tinh Béc
Ninh, nhém dat Xam dudc du bao ¢ nhiing vi tri
c6 do cao kha 16n, diéu nay hop ly vi nhom dat
nay thuong duge hinh thanh & nhiing khu vuc c6
dia hinh cao ¢ viing nhiét déi &m (FAO 2001).

Hinh 3 14 ban d6 du bao loai dat trung gian
ti m6 hinh MLR. O mtc phan loai thap hon véi
nhiéu loai dat hon, mo6 hinh cho két qua du bao
11 trén 15 loai dat. Loai dat phu sa chua (Dat
phu sa 4) xuat hién trén phan 1én dién tich ctua
tinh BAc Ninh. Day la loai dat phu sa mau mg
sau thoi gian dai canh tdc ma khong cé bién
phap cai tao, bao vé thich hop khién cho do phi
cta dat bi giam nghiém trong. Mot diém dang
chti y 12 m6 hinh du bao loai d4at phu sa it chua,
co gidi trung binh D4t pha sa 3) 6 hai bén bo
song Dudng. Diéu nay cho thay kha nang du bao
kha t6t cia mé hinh vi khu vuc nay hang nam
déu dugc bdi dép mot lugng phu sa dang ké nén
dat c6 do phi cao va chat luong tot. Mot 1an niia,
mo hinh MLR du b4o loai d4t xam & nhiing vi
tri cao va khong c6 su xuat hién cua loai dat
thudéc nhém dat Glay gidng nhu 6 miic Nhém
dat chinh.

3.2. Panh gia chat lugng ban do6
Bang 2 cho thay két qua tinh toan d6 chinh

xac ban dd, chi s6 da dang ctia thong tin trén
ban d6 va chi s6 két hop.

O mtc nhém dat chinh, mé hinh du bao cho
két qua do chinh xac ctia ban d6 kha cao 0,73 c6

Boan Thanh Thuy, Lé Thi Giang

nghia 14 khoang 73% cta bo diém mau doc lap
da dudc phan loai ding. Trong khi dé, 6 miic
loai dat trung gian, d6 chinh xac ctiia ban d6 chi
con 0,39 tuong duong 39% bd diém miu doc lap
dugc phan loai ding. Diéu nay dugc ly giai bdi
s6 lugng nhiéu hon cta cac loai dit trung gian
(15 loai) so v6i nhém dat chinh (5 nhém) khién
cho cic y&u t6 anh hudng dén sy hinh thanh dat
s& nhiéu hon va c6 méi lién hé phtic tap hon,
din dén két qua du bao cia mo hinh sé kém
chinh xac hon.

Chi s6 da dang théong tin ciia 2 ban do két
qua lai cho thay xu huéng ngudc lai véi d6 chinh
xac ctia ban d6: 6 mtic nhém dat chinh H kha
thap (0,2) nhung 6 miic loai dat trung gian H
tang 1én 1,21. K&t qua nay cho thdy mé hinh
MLR du bao 6 mtc phan loai chi tiét sé cho miic
do da dang théng tin cao hon nhiéu vi é miic nay
s6 lugng cac loai dat nhiéu hon so véi miic
Nhoém dat chinh.

Trong thuc t€&, chiing ta cin cac ban d6 c6 do
chinh x4c cao ddng thoi phai thé hién dude miic
do da dang cua cac ddi tuong trén ban d6. Vi
vay, chi s6 két hop 1a mét yéu té quan trong dé
danh gia toan dién chat lugng cia ban do két
qua. Bang 2 cho thdy m6 hinh MLR du b4o loai
dat trung gian cho chi s6 két hgp cao hon nhiéu
so v6i du b4do nhém d4t chinh.

4. KET LUAN VA DE NGHI

- M6 hinh hoéi quy logistic da thtc cho két
qua du bao kha chinh x4c d mtc phan loai nhém
dat chinh nhung chat lugng thong tin thap. Mo
hinh nay c6 thé 1a phuong phap thich hop dé
thay thé cho phuong phap thanh 1ap ban d6 dat
truyén théng 6 Viét Nam hién nay.

- Pé tranh anh hudng ctia mot loai dat
chi€m phén 16n trong cac diém miu dau vao dén
két qua du bao cia mo hinh, can lua chon ty 1é
mau tuong déi hop ly gitia cac nhom dat.

- Can tiép tuc nghién ctiu danh gia kha
ning tGng dung moé hinh MLR 6 nhiing dang dia
hinh khac nhau va lua chon cac bién phu hgp
v6i tiing dang dia hinh dé c6 nhiing danh gia
toan dién hon.
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