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AP DUNG PHUONG PHAP NOI SUY HOI QUY KRIGING
XAY DUNG BAN PO HAM LUONG CACBON HUU CO
TRONG PAT TAI XA HUONG LAM, HUYEN A LUOI,
TiNH THUA THIEN HUE
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Truong Dai hoc Nong Lam, Pai hoc Hué, 102 Phiuing Hung, Hué, Viét Nam

Tém tat: Ham luong cacbon hitu co ¢6 trong dat 1a mét trong nhiing chi s8 quan trong dé dénh gia chat
lwong dat, ddc biét 1a d€ stt dung cho muc dich nong nghiép. Nghién cttu nay duoc tién hanh tai xa Hueong
Lam, huyén A Ludi nhim tim hiéu sy anh hwong cua dia hinh nhu d¢ doc, d6 cao va chi s6 khac biét thuc
vat (NDVI) dén viéc ndi suy cacbon hitu co bang mé hinh noi suy hoi quy. Ham lwong hitu co cacbon trong
dat duoc noi suy tir 48 diém mau 18y ngﬁu nhién & d6 sdu 0-30 cm. Cac di liéu vé do doc, dd cao va NDVI
duoc trich xuat tir dir liéu vién tham. Két qua nghién cttu cho thay d6 ddc c6 anh hwong nhiéu nhat va co
thé stt dung d& ndi suy ham lugng cacbon hitu co trong dat bang phwrong phap noi suy hoi quy véi mic
twong quan 0,43, trong khi d6 chi s6 NDVI cling nhw d6 cao c6 anh huong khong dang ké. Trong twong lai

can lya chon va kiém chiing thém cac bién doc 1ap khéc d€ ¢ thé xac dinh dwoc mo hinh t6t nhat.

Tt khéa: carbon hitu co, ndi suy, kriging

1  Ditvan deée

Cacbon hitu co trong dat (soil organic carbon — SOC) déng mét vai tro quan trong d6i véi
qua trinh sinh truedng va phat trién cta cac loai cdy trong nong nghiép [16]. Ngoai ra, SOC ludn
duoc xem 1a mot trong nhiing chi s6 quan trong dé danh gia chat luong dat [17]; [20]. Mdc du
vay, viéc xay dung ban d6 ham luwong SOC ludn la mot thach thiee khong nho cho cac nha nghién
ctru, boi vi day la mét qua trinh doi hoi nhiéu thoi gian, cdng stic va tai chinh, ddc biét 1a d6i voi
cac khu vye d6i nui [6].

Cung véi sy phét trién ctia hé thdng thong tin dia ly (GIS), nhiéu phuong phap da duoc
tich hop trong cac phan mém GIS va ting dung dé ndi suy ban do tinh chat dat nhu phuwong phap
noi suy thong thuong (Ordinary Kriging) va phuwong phap nghich dao khoang cach (IDW) [3];
[15]. Sw pho bién cua cac phuong phap nay da dugc chiing minh [19]; [18]), nhung ching thuong
chi mang tinh co hoc, tic la chi dya vao moi quan hé khong gian gitta cac di€m ndi suy chi chua
cht y dén cac dic diém méi treong. Trong khi d6, rd rang cac dic diém vé moi truong, dia hinh,
dia mao c6 anh huong khong nho dén sy hinh thanh va tich lity ham luwong cac nguyén td trong
dat, trong d6 c6 cacbon hitu co [11]; [9]; [13].
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Trén co s& d6, mot s6 nha khoa hoc dia tin hoc va dia thong ké da tién hanh ndi suy tinh
chat dat dwa vao cac bién moi trueong [5]; [7]; [12]. Phuwong phap nay duoc goi la phuwong phap
ndi suy hoi quy. Cac nghién cttu nay da chi ra rang ciing véi cac thong tin tir cac biéh moi truong,
ban d6 chat luong dat duoc xay dung cd d6 chinh xac cao va cé thé ing dung duoc ¢ nhiéu vung
sinh thai khac nhau.

Nghién ctru nay duoc thuc hién tai xa Heong Lam, huyén A Ludi, tinh Thira Thién Hué
nhim xay dung ban d6 ham luong cacbon hitu co dwa trén cac bién vé dia hinh va chi s6 thuce

vat ttr anh vé tinh.

2 Mo ta vung nghién ctitu

Huwong Lam, thudc huyén A Ludi, tinh Thira Thién Hué, véi dién tich ty nhién la 5.390 ha,
la mét xa vung cao dién hinh ctua khu vuc Trung Trung bd véi do cao tir 159 m dén 839 m so vdi
murc nude bién, do doc tir 0 dén 61°, trong dé dién tich cd dd doc 16n hon 25° la khoang 20% tong
dién tich tu nhién. Dién tich cé ring bao phti chti yéu tap trung & khu viec phia bac va dong bac,
trong khi d6 & phia nam va tay nam chti yéu dién tich tréng cay hang ndm nhu lda, san va la dia

ban ¢6 mat do dan cu cao nhat trong toan xa. So d6 khu vuc nghién ctru dwgc thé hién ¢ hinh 1.
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) SO DO VI TRI i . '
XA HUONG LAM. HUYEN A LUOL TINH THUA THIEN HUE
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Hinh 1. So d6 vi tri viing nghién cttu

3  Phuong phap
3.1 St dung dit liéu vién tham

Nghién cttu nay stt dung anh Landsat 8, canh ngay 24 thang 1 nam 2015 d¢€ tinh toan chi
s0 khac biét thuc vat (Normalized Difference Vegetation Index — NDVI) dua trén kénh anh can
hong ngoai va kénh do.

NIR — RED

DVl= ————
NDV NIR + RED

trong d6 NIR la kénh anh cén hong ngoai va Red 1a kénh héng ngoai.

Ngoai ra, dit liéu mo6 hinh d¢ cao (Digital Elevation Model — DEM) duoc tai xudng tir co
quan dia ly Hoa Ky (USGS) d€ thanh lap ban d6 d6 cao va ban d6 d¢ doc. Tat ca cac dix liéu duoc

luu triv dudi dang dix liéu d€ quét véi dd phan giai 30 m.
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3.2  Noisuy

Phwong phap néi suy hoi quy ndi suy cac gia tri bao gom hai phan duoc tién hanh song
song v4i nhau. Phan mot la mot phwong trinh tuyén tinh (da bién hodc don bién) gitra cac bién
ddc 1ap (trong nghién ctru nay la dia hinh va NDVI) véi bién phu thudc (trong nghién cttu nay la
ham lwgng cacbon hitu co). Phan hai la két qua ndi suy phan du (phan du duoc hiéu la gia tri dai
sO ctia cac diém mau trong tap hop biéh phu thudc so véi duwong thang tuyén tinh ctia phuong

trinh tuyén tinh ¢ phan mot). Phuwong phap noi suy hoi quy dugc thé hién ¢ hinh 1.

Bién phu thuoc

A

Diém mau

Phuong trinh

& tuyéntinh

Gia tri ndi suy bang
Regression Kriging

Phén du

\ 4

Khoang cach khong gian

Hinh 2. M6 ta phuong phap néi suy hoi quy

Hién nay, cac phan mém GIS chua tich hop phuong phap noi suy hdi quy nhu la mot cong
cu ¢6 san, cho nén thong thuwong phuong phap nay thuong duoc tiéh hanh bang phan mém R,
thong qua cac 1énh va goéi chitc nang. Trong nghién cttu nay, cac cau lénh duoc thye hién dya

trén mot s6 nghién ctru truede day [5]; [10].

Dé lwa chon mo hinh, ching t6i sit dung hé s6 twong quan hiéu chinh (R? adjusted) va chi
sO tiéu chi thong tin Akaike (AIC). Néu (R? adjusted) cang 16n va nguoc lai AIC cang nho thi miutc
d6 chinh x4c ctia mo hinh cang cao.

3.3 Liy miu va phan tich dat

Téng cong c6 48 mau dat dwoc 1dy ngau nhién ¢ d sau tir 0 dén 30 cm trén dia ban toan
xa. Cdc mau sau khi duoc 1ay sé tién hanh phoi kho ¢ diéu kién tw nhién, loai bo cac thuc thé la
nhu d4, cudi, ré cay va nghién nho, loc qua ray c6 duong kinh 2 mm. Sau d6 ham luong cacbon
hitu co duoc phan tich theo phurong phap Walkley-Black [2] tai phong thi nghiém ctia Khoa Tai
nguyén bat va MTNN.
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4 K&t qua va thao luan
4.1 Xay dung va phan tich cac bién doc 1ap

Hinh 3 thé hién 3 bién ddc lap duoc st dung trong nghién cttu nay bao gom dé doc, do cao
va NDVL. Két qua cho thdy rdng & khu vuc phia nam cé do doc nhé, cht yéu duwéi 10°, trong khi
d¢6 khu vuc dong bic c6 dd doc 16n, chu yéu trén 20°. Biéu nay hoan toan nguoc lai so v6i do cao
cua vung nghién ctru. Ban d6 do cao cho thdy xa Huwong Lam thap dan theo hudng tir tay sang
ddng va tir nam ra béc. Thong s6 NDVI cho thay nhitng khu viee véi d6 ddc 16n cé d6 che phu
cao hon so v6i vung con lai. Diéu nay 1a do da sd nhitng vung nay dia hinh khé khan nén sy tac

déng cua con nguoi dén rieng la khong nhiéu va chu yéu la riing ty nhién.

_ BAN DO CAC CHI SO DIA HINH VA THUC VAT
XA HUONG LAM, HUYEN A LUGL, TINH THUA THIEN HUE

<
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Hinh 3. Céac chi s6 dia hinh (d6 d6c va d§ cao) va NDVI
4.2  Xay dung ban d6 ham lugng cacbon hitu co trong dat
Bang 1 cho thdy d¢ doc la yéu t6 ¢6 anh huong nhiéu nhat dén ham luong SOC. Cac yéu
t6 con lai c6 mitc do anh hwong khong dang ké. Diéu nay c6 thé hiéu dwoc mdc du 6 phia nam,
dd cao 16n nhung dia hinh bang phang nén tdc d6 dong chay sé khong manh, dan dén sy anh
huong ctia x6i mon dat 1a khong cao. D&i véi viing A Ludi, Pham va cs. [14] cho rang d§ doc c6
anh hudng nhiéu nhat dén mic d6 x6i mon dat dudi tac dong cua dong chay. Mat khac, khu viee
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nay la noi ¢6 nhiéu loai hinh stt dung dat nong nghiép, thdng qua viéc canh tac, chat lwong dat
sé duoc cai thién dang ké cling nhue ham lwong cac loai mun duoc bd sung lién tuc. Vi dy, khi
trong san, hang nam nguoi dan sé bon khoang 1,5 tah phan hitu co [1]. Loai hinh st dung dat

ndng nghiép sé c6 ham luong SOC cao hon so véi dat bo hoang [14].

Nhu vay, nghién cttu nay st dung dédc diém d6 doc dia hinh lam mot bién doc lap trong

phuong phap noi suy hoi quy ham luwong SOC tai dia ban nghién ctru.

Két qua cho thdy ham luong SOC trong dat cua xa Huwong Lam c6 gid tri thap nhat1a 0,9%
va gia tri cao nhat la 1,58%. Khu vyc phia nam va tay nam c6 ham lwgng SOC cao hon so véi cac
vung khac trong toan xa. Déc biét, mot s6 khu vuc ¢ phia déong duong H6 Chi Minh & cach
khoang 1000 m c¢6 ham luwgng SOC khé cao. Pay la khu vuc chuyén tiép gitta vung doi thap va
vung nui cao nén hinh thanh mét thung ling hep véi bé rong 100-200 m dwdi chan cac day nui
va c6 ham lwong cacbon hitu co kha cao. Diéu nay c6 thé do day la viing bang phang, tich tu

nhiéu cacbon hitu co troi tie trén nui cao xudng do hién twong x6i mon dat.

Theo bang phan loai ham luwong cacbon hitu co danh cho dat vung d6i nai Viét Nam [8]
thi dat dai cta xa Huwong Lam ¢6 ham luong cacbon hitu co khé thap. Cu thé, dién tich dat c6
ham luong cacbon hitu co rat ngheo va ngheo la 950 ha, chiém ty 1¢ 18% tong dién tich tw nhién,
va 72% con lai la & muc trung binh. Diéu nay doi hoi can phai tiép tuc ¢é nhitng bién phap cai tao

dat cting nhu han ché’suy thoai dat trong tuong lai.

Ban d6 ham lugng carbon hitu co trong dat tai hinh 4 dwgc xay dung bang phwong phép
ndi suy hdi quy cho thady mitc d9 chi tiét hon so véi cac loai ban d6 xay dung bang cac phuong
phap khac. Diéu nay la do anh hudng ctia cac bién doc 1ap dén bién can du doan. Herbst va cs.
[4] cho réng néu twong quan gitta bién doc 1ap va bién phu thudc 16n hon 0,2 thi phwong phéap
ndi suy hoi quy sé cho két qua tot hon so voi cac phuwong phéap chi dua vao quan hé khong gian.
Trong nghién cttu nay, tuong quan gitta d6 doc va ham luwong cacbon hitu co 1a 0,43, do dé ban

dod c6 mirc d6 chinh xac cao.

Bang 1. M6 hinh noi suy va chi s6 danh gia mo6 hinh

Mo hinh néi suy Twong quan (%) AIC
Y=f (D6 doc) 43 -95
Y =f (D0 cao) 1 —68
Y = f (NDVI) 7 71
Y =f (D9 déc, D6 cao) 42 -93
Y = f (D6 ddc, NDVI) 42 -93
Y = f (D§ cao, NDVI) 7 71
Y = f (D9 ddc, Do cao, NDVI) 41 -90
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BAN PO HAM LUGNG CARBON HUU CO TRONG PAT
XA HUONG LAM, HUYEN A LUOL TINH THUA THIEN HUE
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Hinh 4. Ban d6 ham lugng carbon hitu co trong dat xa Huong Lam

5 Kétluan

Ham lwgng cacbon hitu co trong dat c6 moi tuwong quan chit ché véi do doc cta dia hinh,
con chi s& NDVI ciing nhu d6 cao ¢6 anh huong khong dang ké. Yéu t6 dé doc hoan toan phu
hop dé€ st dung cho mé hinh ndi suy tuyén tinh — khong gian ndi suy hoi quy ham luong cacbon
httu co trong dat. Méc du vay, viéc st dung phan mém R d€ thiét 1ap chuong trinh ndi suy khong
gian dang la mot thach thie d6i v6i cac nha nghién ctru vi giao dién va ngdn ngtr khong that sw

than thién véi nguoi dung. Nghién cttu nay mdi chi dirng lai ¢ viéc khao sat 3 bién doc 1ap, trong
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khi d6 con rat nhiéu yéu t6 khac tac ddng dén ham lwong carbon hitu co trong dat, do dé can tién

thanh thit nghiém cac bién khac d€ lya chon dwge mo hinh c6 d6 chinh xdc t6t nhat.
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APPLICATION OF KRIGING REGRESSION TO SOIL
ORGANIC CARBON MAPPING: A CASE IN HUONG LAM
COMMUNE, A LUOI DISTRICT, THUA THIEN HUE
PROVINCE

Tran Thi Minh Chau*

University of Agriculture and Forestry, Hue University, 102 Phung Hung St., Hue, Vietnam

Abstract: Soil organic carbon plays an essential role in the assessment of soil quality, especially for
agricultural purposes. This research was conducted in Huong Lam commune, A Luoi district, to understand
the influence of slope, elevation, and normalized difference vegetation index (NDVI) on soil organic carbon
mapping using the kriging regression model. Soil organic carbon data were obtained from 48 randomly
chosen locations at a depth from 0 to 30 cm. Three independent variables consisting of the slope, elevation,
and NDVI were extracted from remote sensing data. The results show that the slope is the most influential
on the soil organic carbon content with a correlation of 43% compared with 7% and 1% for NDVI and
elevation, respectively. The slope could be used for soil organic carbon mapping using kriging regression.

More independent variables should be considered to establish the best model for kriging regression.

Keywords: soil organic carbon, interpolation, kriging regression
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