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TOM TAT

Dé dap g viéc phat trién ndng nghiép cong nghé cao doi hoi phai nam vimg cac dic tinh thd nhudng cua
dét trong va d6 sau cua tang dét trong chinh 1a mot trong nhitng dic tinh can xac dinh. Bén canh viéc thu
thap mu dat mot céch tryc tiép v6i nhiing han ché nhu gia thanh cao, thoi gian phén tich lau, pha v moi
truong dat thi Dia vat 1y noi chung va phuong phap Georadar (GPR) noi rleng la phuong phap cung cap
thong tin dic tinh thd nhudng véi wu diém khong phé hity, nhiéu, nhanh, gia thanh ré. Bai béao nay gidi
thiéu phuong phap GPR, may va cac thong s6 do phi hop cho @ng dung trong ndng nghiép chinh xéac. Két
qua ng dung phuong phap GPR dugc thuc hién tai khu Dugc Liéu thugc huyén Nghia Pan, tinh Nghé An
da chirng minh phuwong phap GPR 1a mot phuong phap dia vat Iy c6 nhidu vu viét dung dé khao sat do sau
ctia tang dat trong chi tiét.

Tir khoa: do sau tang dat trong; ndng nghiép chinh xac; phuong phap khong pha huy; georadar; dia vat ly

1. Pt vén dé

O Viét Nam, nganh ndng nghi¢p trong nhitng ndm gan day da dat dwoc nhiing thanh tuu quan trong, gia
tri san phdm gia ting nhiu lan, san lvong ndng san hang hoa ngay cang da dang, thu nhap va doi séng
ngudi néng dan dugc cai thign. Nganh ndng nghiép dong gop khoang 20% vao GDP trong khi str dung 40%
dan so lam viéc tai Vit Nam (Dezan Shira & Associates, 2018), dong gop GDP khong ngung tang. Viét
Nam di va dang phat trién dé tr thanh nha xuét khau hang hoa ndng san l6n thir nam trén thé gisi bao gom
thay san, gao, ca phé, ché, hat diéu, hat tiéu den, cao su va san (T.T.T, Hién, 2023). Tuy nhién, do bién doi
khi hau, dién tich ciing nhu chit luong san phém ndng nghiép dugc du doan s& giam trong tuwong lai gan
(VH, 2023) . béy la mot thach thirc mang tinh cép bach, dé dam bao ting truong bén viing trong tuong lai,
nganh ndng nghiép can hudng toi ndng nghiép cong nghé cao, ndng nghiép chinh xac, dap tng yéu cau
giam chi phi, tang san lugng, dat chat lwong san pham t6t hon, c6 d6 tin cdy, chit lugng, phét trién an toan
va bén virng. Bé thyc hién duoc dleu do6 nganh nong nghiép can day nhanh viéc - ap dung cac ky thuat hién
dai dé quan ly dat dai va phat trién bén virng. D& dap ung didu d6 thi viéc ndm viing cac thong So thd
nhudng 1a diéu khéng thé thiéu (Huong P. va n.n.k, 2022). Hién tai, véi viéc thu thap va phén tich mau dét
mot céch tryuc tiép c6 nhiéu han ché nhu gia thanh cao, thoi gian phan tich 1au, pha v méi truong dat thi
viéc ap dung cac phuong phép dia vat Iy noi chung va phuong phap Georadar néi riéng 1a khong thé thiéu
duoc va mang tinh cip bach (Romero - Ruiz, 2018).

Georadar hay con goi la Radar xuyén dit (GPR) 1a mot phuong phap dia vat ly sir dung song dién tir dé
nghién ciu cau tric dudi bé mat dat trong cac linh vye khac nhau nhu dia chat, néng nghiép va cong trinh
dan dung, khao cé. Sy thay ddi tinh chat séng Georadar ngoai phu thudc vao ban chét séng (tan sd, ning
luong) con phu thudc vao ban chat méi truong ma séng di qua nhu do rong, do am, d6 man,....cua dat da.
Trén thé gici, viéc ap dung phuong phap GPR dé xac dinh cac thdng sé dat phuc vy ndng nghiép cong nghé
cao di dwoc phat trién manh mé trong nhimg nam gan déy, tuy nhién tai Viét Nam phuong phap Georadar
gan day méi dugc tng dung thir nghiém trong Nong nghiép thong qua dé tai KC4.0-19/25. Trong bai béo
nay nhém tac gia trinh bay két qua tng dung nghién ciru GPR dé nghién ciru ting sdu cua tang dat trong tai
khu vuc trong cdy duoc liéu - huyén Nghia Dan, tinh Nghé An.

*Tac gia lién h¢
Email: phanthienhuong@humg.edu.vn
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2. Co sé ly thuyét va phwong phap nghién ciu
2.1. Téng quan vé phwong phap GPR

GPR la phuong phap phan xa song dién tir knéng pha hiy, phat song dién tir tan s cao, thuong duoc
ding cho cac nghién ctru gan mat dat véi do phan giai cao nhu trong nong nghiép, khao ¢ hoc, xac dinh
cac cong trinh ngam d6 thi, hd tir than. Anten phat song dién tir tan sb cao tir vai chuc MHz dén hang GHz
lan truyén theo tia vao trong moi truong dat, gap mat ranh gidi cua 2 1op c6 do tham dién (dielectric
permeability) khac nhau, mot phan ning lugng s& phan xa lai vé anten thu (hinh 1). Anten thu s& ghi dugc
tin hig¢u phan xa gom bién d6 xung phan xa va thoi gian tir luc xung phat di dén thoi diém xung phan hdi,
su thay d6i ning lwong song dién tir ndy ndi Ién ban chat cia méi truong né di qua.
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Hinh 1. So' do biéu dién nguyén Iy 1am viéc GPR (a) Mdy do GPR gom anten phat, anten thu va bg diéu
khién; (b) Dé liéu radargram hién th; trén man hinh may tinh; ¢) Cac dang tin hiéu téng quat cia séng
rada xuyén ddt; d) Mdy do GPR nhe, co déng va dé tiong tdc

Nguyén ly vat ly cia song dién tir dya trén hé phuong trinh Maxwell. D6i véi dién truong E, ta co
phuong trinh:

AE = ST‘SOMOE + ﬂoO-E (1)

Trong d6 & 1a d6 dién tham chan khong, e d6 dién thim twong ddi, o 1a do dan dién ciia méi trudng va
o 46 tir tham cua chan khdng . Phuong trinh ddi véi tir thong B ciing tuong tu nhu vay. Giai phwong trinh
(1) cho mét séng mat tit dan (8) lan truyén theo hudng X V6i k=w/c 1a s song, trong d6 w 1a tan sé goc va
¢ la van téc anh séng trong chan khong:

E = Eoei(wt—kx)e—dx @)

dan t6i phurong trinh phirc:

(=6 — ik)? = —poegow® + pooiw ©)

c0 thé khai trién thanh hé hai phwong trinh thyc:

k% — 62 = ppegqw? (4a)
26k = pgow (4b)

Phuong trinh thtr nhét xac dinh mie do dich chuyén, chiém wu thé & mién tan sé rét cao, phuong trinh
thir hai xac dinh do dan, phd bién & mién tan sé thap. Phé tan sb cia cac song GPR nam trong gisi han 10
MHz va 2.5 GHz, do d6 phai xac dinh ca hai tham sb nay. V&i séng lan truyén trong méi truong ¢ van toc

. c
lav:v = v (5)

qua trinh truyén séng dién tir s€ dugce xac dinh theo dinh luat Snell:

sina; _ sina,

» (6)
1 V2
Song dién tir ciing duoc phan xa trén cac ranh gidi vat chat va cac bat dong nhét. D4i véi thanh phan tan
sd cao va goc téi thang dung, hé s phan xa chi phu thugc vao dién tham twong ddi ciia méi truong:
_ Yea—va %
Vez+er
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Thong thuong cac séng phan xa tir cac bat dong nhét thé hién dudi dang céc hyperbol. Thoi gian truyén
song cua song dién tir ¢ thé tinh duoc theo cong thirc:

t, = =Va? + 4R? ®)

trong do x la khoang cach dich chuyén ngang va h la chiéu sau.
Do tat dan o cua song dién tir duoc tinh theo cong thuc:

§=w (“°ng°)< /1 + 2(;0)2 1) )

Vi cong thirc (9), ¢6 thé xéc dinh duoc chiéu sau téi bé mat A=1/5. Tham sb ny thudng ding dé mé ta
chiéu sau khao sat. Hinh 2 1a so d6 thu phat song dién tir va duong di cta song.

Transmitter Relceiver
Antenna Antenna

Ground Surface

Hinh 2. So do thu phat séng GPR

2.2. Ung dung phwong phdp GPR trong néng nghi¢p cong ngh¢ cao trén thé gigi

Dua trén nguyén ly truyén song dién tir trén, phuong phap GPR da chtg minh duoc tinh hiéu qua cua
chding trong vigc nghién ciu tang sau dat trong, két hop Vi viéc phan tich mau c6 thé xac dinh dugc cu the
tang dat, loai dat (Huong P., 2023). Dudi day 1a mot s6 két qua ang dung GPR trong ndng nghiép.
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Hinh 3. Mgt cat radargrgfn tai Florida ch/ rd si khac biét va ranh gisi cia tang spodic va argillic cia
dat Ponoma tgi Florida (Agriculture, Handbook 18, 2017)

Mot mat cat rada xuyén dat (hinh 3) da dugc xu ly tir mot ving dat Pomona (cat, Silic, Alaquods silic)
& phia bic trung tam Florida (theo Soil Survey Manual Agriculture, Handbook 18). Két qua da chi ra
phuong phap GPR ciing c6 thé dung dé xac dinh thanh phan thach hoc khac nhau va d6 day ciia cac tang
dat. Cac ranh gidi trén cua tang spodic va argillic dimg dot ngot va tach cac vat liéu dat trong phan riéng
biét. Do do, ching tao ra séng phan xa co bién d6 cao. Trén mit cét rada nay, ranh giéi phan xa thay ddi
d6 sau lién tuc tir khoang 20 dén 60 cm. Cac ranh gidi trén cua tap argillic rat bat thuong va thay déi trong
d6 séu tir khoang 60 dén 150 cm. N6i chung, ranh giéi trén cua tap argillic khd mém mai va lién tuc so voi
nhiing ranh gigi khac hién thi trong mat cit nay. Hinh 3 1a mot thi du khéc, trong mat cit radargram nay
chi sy khong lién tuc caa 16p cét va I6p sét tai Rhode Island.
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Hinh 4. Mgt cat radargram chz S khong lién tuc cua Iop catva lop sét tal Rhode Island (Agriculture,
Handbook , 2017)
Qua 2 thi du trén c6 thé khing dinh phwong phap GPR c6 thé cung cap thong tin vé& do day tang dat trong
va két hop véi tai liéu phan tich mau c6 thé xac dinh dwoc loai dat.

3. Két qua wng dung phuong phap GPR dé xic dinh ting dat tréng tai huyén Nghia Pan thudc tinh
Nghé An

v

Khu,Nghia Hoi
.- \‘

C
n

Khu Diém Nghiép (ven bién’

(Khu Blre Tai (Dong Bang)

Hinh 5. 1) vi tri khu viee do vieon Durgc Liéu- huyén Nghia Dan, tinh Nghé An;
2) May do Georadar Ris Plus

Khu vuc khao sat 1 canh dong trong cay duoc lidu thuoc huyén Nghia Pan tinh Nghé An. Day 1a khu
vuce doi nui, suon déc vi vay dia hinh map mo, khdng bang phang. Do vy dé tién hanh do ghi , khu vuc
nay da chia thanh 3 khu nho hon, khu vuc A nam & phia Nam, 2 khu vyc con lai dan chuyen ve phia Bic.
Pay 1a khu duoc liéu quy nén qua trinh do can bao dam dung tuyen ma khong anh hudng dén cay trong.

My do GPR 1a may Georadar Ris Plus hdng IDS (Y)vai tan sb 12 200 MHz.

Céc tuyén do cach nhau 10m, téng khu virc khao sét tai day 1a 2100 m. Khoang céch gitra cAc mach
trong radargram phu thuéc vao vong quay cua banh xe va c¢é khoang cach gitra cAc mach 1a 0.016 m

Két qua thu dugc (hinh 5) da phai tién hanh xir Iy trudc khi minh giai. Cac budc xir ly bao gom:

Budc 1: loai bo séng khdng khi van chuyén tir vi tri may phat dén bé mat trai dat

Buéc 2: loai bo background

Budc 3: phuc hoi bién do. Trong truong hop ndy chi dang nguyén Iy khuéch tan mat cau dé phuc hoi
bién d¢.

Budac 4: thuc hién loc Dewow

Buéc 5: End cut

Budc 6: Dich chuyén

Budc 7: Loc tin s6

Budc 8: Deconvolution (Giai chap).

Budc 9: Chuyén ddi tir mién thoi gian sang mién do su.

177



Qua xir ly s6 liéu thdy nguon phét kha la 6n dinh, sé mach chét hau nhu khong c6 (it hon 1%) vi vay
chat lwong mach do va s lugng bao dam yéu cau.

Tai liéu nguyén thuy thu duoc trong qua trinh do duoc thé hién trong hinh 5, thé hién trong mién thoi
gian. Sau khi tién hanh xir Iy 9 budc vira néu trén. Két qua minh giai thé hién trén hinh 6 véi truc bén tréi
lathowif gian va truc bén phai 1a d6 sau. Tai diy nhom tac gia ciing dwa mot s6 15 khoan vao mit cit. Mai
15 khoan, phu thudc vao do su ciia méng ma nhom téc gia c6 thé ldy mau dén cac d6 sdu khac nhau. Két
qua chi ra tai khu vuc nay dia chat hoat dong kha phuc tap, moi truong ¢ day khong dong nhét, bi chia cit
bai nhiéu dat gdy mai ding hoat dong trong thoi gian gan déy. Ciing do hoat dong dia chat phirc tap ma do
sau cua tang moéng ciing thay di. Tai cic giéng khoan 5.7, 5.9 va 5.10, mong nang I1én d6 cao nong hon
1,5 m két qua tai day nhom tac gia chi thu duoc mau khoan dén @6 sau 75cm. Trong khi d6 tai cac giéng
khoan 5.11 va 5.12 mong nam sau hon 1,5m nén tai cac 15 khoan nay mau c6 thé thu duoc dén do sau 1,5
m. Dya trén djc tinh truong s6ng, nhém téc gia tam thoi phan chia doi tugng dét phuc vy nong nghiép lam
3 Iop I6p 1 dén ranh gidi mau vang, 16p 2 dén ranh gidi mau xanh va cudi cing dudi ranh gi¢i mau xanh
la tang mong.

59| 5.10 5.11
S 2 5 X 5 ¢ > = by N PR e -

Ranh gi6i 1 Sand: D
—c anhNgié’iZ Loamy sand: D
But gay Sandy loam: D

Sandy clay loam: D

Hinh 6. Két qua minh giai

Tuy nhién so sanh thanh phan dit, tai khu vuc nghién ctu c6 cac loai khac nhau bao gom cét, cat pha
thit, thit pha cat. Nhung dua trén tai liéu dia chén, ching ta chua phan biét dugc cac dbi tuong nay.

Bén canh d6 phuong phap GPR do thoi glan truyén song, dé xac dinh dugc do sau Chung tacan phai chu
¥ dén van téc. Tuy nhién van téc truyén séng phu thugc vao nhiéu tham sé nhu thanh phat dat, do am, do
x6p,...nén dé xac dinh chinh xac van téc ciing 1a mot cong viéc phic tap. Trong nghién ciu nay dua vao
viéc tim song parabol dé xac dinh van toc, tam thoi nhém téc gia lay van téc la 0.6m/ns. Tuy nhién viéc
g dung van téc nhu vay cho ca viing chira dung sai s6. Thi du nhur song EM truyén trong cét 1a 1 m/ns
trong khi dé truyén trong dét thit 13 0,6m/ns. Ngoai ra van tdc trong ¢4 méng ciing c6 thé cao hon 1m/ns..
Nhin chung d¢ day cua ting dit trong dao dong tir 0,3m dén 3 m. Khi da gbc nim nong (dudi 60 cm) anh
huéng rat nhidu dén su phat trién cua cay tréng, nha nong can xac dinh dé lva chon cay trong phi hop.
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4. Két luan

Nghién ctru nay da da ching minh kha nang @ng dung phuong phap GPR dé xac dinh d¢ siu cua tang
dat. Két qua da chi ra khu vuc dia chat, dia hinh & day kha phuc tap, cac dut giy dan xem kha day, nhin
chung d6 day cua tang dat trong mong va thay d6i kha manh. So sanh véi phuong phap khoan truyén thong
thi day 1a mot phuong phap hiéu qua, nhanh, cung cap sé liéu day va khdng phé hiy. Dic biét trén canh
ddng, phuong phap nay bao vé duoc cac cdy trong tai thuc dia, kha 1a linh dong trong moi loai dia hinh.
Tuy nhién cong tac van phong trudc va sau thuc dia dong vai tro quan trong. Bén canh chét lwong tai lidu
thu duoc ngoai thuc dia Cong tac xtr 1y van phong sau thuc dia, cling doi hoi nguoi xu ly phai c6 kinh
nghiém xir Iy va phan mém chuyén dung. Két qua nay sé dat do chinh xac t6t hon néu st dung may c6 tan
s6 cao hon va viéc phan tich van toc duoc 1am chi tiét hon.

Loi cam on

Cong viéc do dac, xir ly va minh giai tai liéu GPR da duoc tién hanh dwa trén kinh phi cua dé tai KC4.0-
32/19-25 cua B khoa hoc va Cong nghé trong chuong trinh KC4.0.
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ABSTRACT
Application of gpr method for high-tech agriculture in Vietnam

Phan Thien Huong!, Nguyen The Phong® , Nguyen Danh Lam?, Ta Quang Minh?
Nguyen Thanh Tung?
! Hanoi University of Mining and Geology
2 Vietnam Petroleum institute

To adapt to the development of high-tech agriculture requires a thorough understanding of the soil
characteristics of the soil. Soil depth is one of the important soil characteristics that need to be determined.
Unlike direct collection of soil samples which has some limitations, Geophysics in general and Georadar
(GPR) method is a method that provides soil data with the advantages of being non-destructive, large data,
fast and low cost. This article introduces the GPR method, equipment, measurement parameters and
methods in the Medicinal Herbs area - Nghia Dan district - Nghe An province, proving that the GPR method
is a geophysical method with many advantages for detailed survey of soil depth.

Keywords: soil depth; precision agriculture; non-destructive methods; georadar; geophysics
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