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Ung dung phuong phap Georadar trong nong nghiép

Phan Thién Huong'-*,Vii Hong Duong, Tran Danh Hing, Tran Vian Kha?
! Dai hoc M6 - Dia chat
2Vién dia chat va dia vat Iy bién

TOM TAT

Phuong phap Georadar da dugc ching minh la ¢6 hi¢u qua trong diéu tra tAng ndéng nhu duong éng
nuée ngdm hay hang dong kaster, quan 1y xdy dung ciu dudng .. Tuy nhién, viéc tng dung Georadar
trong nong nghiép con khda méi mé & Viét Nam, trong khi cdc thong sé dé thu thap dir lidu, xir 1y va minh
giai phu thudc vao d6 sau va ddi tugng nghién ctru. Vi vay trong bai bdo nay, nhém téc gia sé trinh bay
két qua tng dung phuong phap GPR dé xac dinh cdc tang dét trong pham vi tu 0 dén 2 m phuc vu trong
nong nghiép.

Tir khéa: GPR; ndng nghiép; dat trdng; phuong phap khong pha huy; cam bién.

1. Dit vin dé

Dé dap ung duogc viée xdy dung co so dir liéu trong ndng nghiép vdi mang lui dir liéu dat véi do bao
pht rong 16n ciing nhiéu céc théng sd dat nhu d6 day cua ting dét trong, sy trao ddi cation, ham lugng
cacbon,... viéc mg dung cdc phuong phap dia vat ly (d6i khi con goi la phuong phép cam bién gin
(proximal sensing)la khong thé thiéu dugc Uu diém cia cac phuong phap dia vat 1y 1a véi cdc thiét bi do
ghi pht hgp s€ cho phép do dac dién rong trén bé mit theo dién dong thoi nhan dugc thdng tin tai cac do
sau khac nhau dudi mat dét, tién do khao sét nhanh, mét d6 s6 liéu 16n, mang tinh tirc thoi dap ung duge
cong téc xdy dung co s¢ dir liéu ca vé khong gian va thoi gian. M3t trong nhimg phuong phap do dét
béng cam bién gin dang dugc dp dung hién nay trén thé giéi bao gdm rada xuyén dét (GPR).

Phuong phap GPR la phuong phap phan Xa song dién tor khong phd hay, phat song dién tur tan s6 cao,
thuong dugc dung cho cdc nghién ctru gan mat dat voi do phan giai cao nhu trong néng nghiép, khio cd
hoc, x4c dinh cdc cong trinh ngdm d6 thi, hd tir than. Trong nong nghiép do xuyén sau cia song dién tir vao
trong dat, da phu thudc vao do din dién cua cdc thanh phan dat da nhu dat sét, chat hiru co va nudc, da,. ...
loi thé ciia GPR 12 mot ky thuat khong can dao béi, phan tich ma lai c6 d¢ phan giai cao. Tai Y, Rossi et al.
(2015) da sir dung GPR dé phén tich qua trinh thdm nudc trén dat. Elsheakh va n.n.k (2019) di sir dung ky
thuat nay dé nghién ciru do siu nudc ngdm va anh hudng ciia cdu triuc dia chat dén luu lwong nude. Mot sb
nghién ctru d dwoc phat trién dé phan tich do nén chat dat, xdy dyng ban d6 dat nong nghiép va ngin ngira
thié¢t hai trong qua trinh khai thac néng nghié¢p (Ciampalini va cong su, 2015); Ngoai ra, phuong phap GPR
dugc str dung dé theo ddi dd 4m va thAm nudc vao rudng nuong (Rossi va cong su, 2015).

Hinh 1. Mt cdt radargram tai Florida chi o sy khdc biét va ranh gioi cua tdng spodic va argillic cua
dat Ponoma tai Florida (theo Soil Survey Manual Agriculture, Handbook 18)
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Hinh 1 1a két qua ciia phwong phap GPR. M6t mit cit rada (radagram) da duoc xir 1y tir mot ving dét
Pomona (cit, Silic, Alaquods silic) & phia bic trung tim Florida (theo Soil Survey Manual Agriculture,
Handbook 18). Két qua da chi ra phuong phap GPR ciing ¢6 thé dung dé xac dinh thanh phin thach hoc
khéc nhau va do day ciia cdc ting dat. Cic ranh gidi trén cia tang spodic va argillic dimg dot ngdt va tach
cdc vat lidu dat twong phan riéng biét. Do d6, chiing tao ra séng phan xa c6 bién d¢ cao. Trén mat cit rada
nay, ranh gidi phan xa thay ddi d6 sau lién tuc tir khoang 20 dén 60 cm. Céc ranh gi6i trén cia tap argillic
rt bt thuong va thay dbi trong d6 siu tir khoang 60 dén 150 cm. Né6i chung, ranh gi6i trén cua tap
argillic khd mém mai va lién tuc so v6i nhitng ranh gidi khdc hién thi trong mét cit nay.

Hinh 2 chi ra myc nu6ce ngam tai khu vyc Tay bic An d6 c6 thé xac dinh bing phuong phap GPR,
ranh gidi muc nudc ngdm kh4 lién tuc, bién do cao. Cac phép do GPR lap di 1ap lai trong sudt nam co the
lam ting muc d6 tin cdy trong viée danh gid myc nude ngdm phuc vy cong tic thiy ndng va giam sb
luong giéng can thiét cho viéc nghién ctru vé nudc ngam ( theo Soil Survey Manual Agriculture,
Handbook 18).

"

n_

Hinh 2: Mdt cdt radargram chi ro mat dia hinh va mat nuwoc ngdm diegc thé hién ré béi su phan xa
cua song voi bién do lon tai canh dong tai Indiana (theo Soil Survey Manual Agriculture, Handbook 18)

Nhu vay phuong phép GPR c6 thé cung cép thong tin vé thong s6 cia dat nhu do day t?mg dat tréng,
dd sau cua muc nudc ngam.

2. Phwong phiap GPR
2.1. Co so vt ly

Nguyén 1y vat 1y ciia song dién tir dya trén hé phuong trinh Maxwell. Dbi véi dién truong E, ta cé
phuong trinh:
AE = egquok + uyoE (D)
Trong d6 & 1a d6 tir thim tuong ddi va o 1a d¢ dan dién ciia moi truong. Phuong trinh dbi vai tir thong
B ciing tuong tu nhu véy. Giai phuong trinh (1) cho mot séng mat tat dan (9) lan truyén theo hudng x véi
k=cw/c 1a 56 song, trong d6 w 12 tin s6 gée va ¢ 1a van tbe 4nh séng trong chin khong:

E = E el(wt kx)e—é'x (2)
dan t6i phuong trinh phirc:
(=6 —ik)? = —ppegow? + pyoiw 3)
¢6 thé khai trién thanh hé hai phuong trinh thue:
— 6% = pyegyw? (4a)
28k = pyow (4b)

Phuong trinh thir nhit x4c dinh muc do dich chuyen chlem vu thé & mién tin sb cao, phuong trinh thir
hai x4c dinh d6 dan, phd bién ¢ mién tin s6 thap. Pho tan sd cua cédc séng GPR nim trong gi6i han 10
MHz va 2.5 GHz, do d6 phai x4ac dinh ca hai tham sé nay. V&i séng lan truyén trong méi treong c6 van
toe la v:

j— ¢ 5
V=g )
qud trinh phan xa song dién tu s€ dugc xac dinh theo dinh luat Snell:
sina; _ sinap ©)

V1 V2
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Song dién tir cling duge phan xa trén cdc ranh gidi vat chat va cic bat dong nhét. Béi voi thanh phan
tAn s6 cao va géc t6i thang ding, hé sé phan xa chi phu thudc vao do tir tham twong ddi ciia moi trudng:
_ Va—a )
Vez+vey
Thong thuong céc séng phan xa tir cdc bat ddng nhit thé hién dudi dang céc hyperbol. Thoi gian
truyén séng 7, ctia song dién tir ¢6 thé tinh duoc theo cong thirc:
t, = 242 ®)
trong do x 14 khoang céch dich chuyén ngang va h 1 chiéu séu.
Do tit din  cua song dién tir dugc tinh theo cong thirc:

52“’](%2&)0”#;)2_1) ©)

Véi cong thie (9), ¢6 thé xac dinh dwoc chiéu sdu téi bé mit A=1/5, noi trudng dién tir suy giam voi
hé s0 1/e. Tham s0 nay thuong dung dé mo ta chiéu sau khéo sat.

Bang 1: do tham dién tuong doi va van toc séng EM trong mét sé vt liéu ddc trung.

Vat liéu Do thim dién tuong déi & Vin tbc (m/ns)

Khong khi 1 0.30

Nudc ngot 81 0.033

Nudc man 81 0.033

Cit kho 10 0.075

Cat uét 25-30 0.055-0.060
Phu sa 10 0.095

Dit sét udt 8-15 0.086-0.110
Dat sét kho 2 0.173

b4 vo6i (limestone) 7-9 0.100-0.113
Da sa thach (sandstone) 6 0.113

Bang 1 chi ra phu thudc vao do thim dién twong ddi ciia cic 16p khic nhau s& ¢6 sy phan xa ciia séng
dién tr (cong thirc 7). Phan tich cdc thudc tinh ctia séng phan xa nay s€ cho phép xac dinh mot ) thong
s6 cua dit. Thi du nhu sy phan 16p va do sdu cua céc ting dat khac nhau. Biét dwoc van toc v va thoi gian
truyén séng ¢, chiing ta c6 thé xac dinh dwgc d6 day d cia ting dat:

d== (10)

Mot yéu t6 quan trong nita 1a do phan giai, d6 phan giai GPR thuong dugc mo ta theo chiéu doc
(phuong thing ding/ do sau) va chidu ngang. Dé xac dinh d6 day cia ting dit trong cin cin nhic do
phan giai GPR theo phuong thing dumg. D6 phan giai doc 1a khoang cach theo phuong thing dung thoi
gian nho nhit giita hai 1an phan xa c6 thé phan biét duoc trén mat cit radagram, gid tri niy ngoai phu
thudc vao ning luong song du 16n dé khong bi hip thy trong mdi trudng, thiét ké cua hé thdng do, do sau
cua muc tiéu con phu thudc vao tan s ang-ten, va do thAm dién ctia moi truong ma song di qua.

D6 phan giai doc ¢6 thé dugc udc tinh:
c
==t (an
2.2. Nguyén tdc phdt va thu so’ng

Anten phat song dién tir tan s cao tir vai chuc MHz dén hang GHz lan truyén theo tia vio trong mdi
truong dat, gip mat ranh gidi cua 2 16p co do tham dién (dielectric permeability) khac _nhau, mot phan
nang luong s& phan xa lai vé anten thu (hinh 3). Anten thu s& ghi dugc tin hiéu phan xa gdm bién d6 xung
phan xa va thoi gian tir lac xung phat di d&én thoi diém xung phan hoi, sy thay d6i ning lugng séng dién
tir niy néi 1én ban chit cua méi truong noé di qua.
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Hinh 4: So d6 bleu dién nguyén ly lam viec GPR (a) May do GPR gom anten phdt, anten thu va bg diéu
khién; (b) Dit liéu radargram hién thi trén man hinh mdy tinh; ¢) Cdc dang tin hiéu tong qudt cua song
rada xuyén ddt; d) Mday do GPR nhe, co dong va dé twong tdc.

2.3. Xur Iy va minh gidi 5o li¢u:

Xt Iy dong vai trd quan trong trong cac phuong phap dia vét 1y néi chung. Ching giup dua cac mit cit
thu duoc vé gibng véi thyc té nhit. V&i phuong phap GPR don kénh thi cac bude xir 1y bao gdm dua mit
cit vé mat cat chuin loai bé Tzero (Tz) loai bo phong (background), khdi phuc bién do (gain), loc tan sb
(filter), cong (stacking) va dich chuyen (migration)

Mit cit thu duoc trong phuong phap GPR 1a mét cit theo thoi gian, nén de dua v& mit cét that mot
budc quan trong d6 14 bat van tdc. Van tdc c6 thé thu duge bang cdch ldy mau, nhung ciing ¢6 thé thu
duoc trong qud trinh xur ly.

Budc cudi cung 1a minh giai. dé xac dinh dugc vi tri, hinh dang va kich thuéc ctua d01 tuong nghién ctru
thi dy nhu phan tap cia tang dét trong. Ngoai ra dé phuc vu nong nghi¢p cac thong s6 khdc cua dét ciing
duoc quan tim nhu d6 4m, d6 réng, thanh phén cét sét,...

3. Két qua ap dung trong thuc té:

. Thur nghiém phuong phap 7GPR‘da~1 quqc tién hanh tai rudng thi nghiém thudc hoc vién nong nghiép
bang mdy Geoscaner (Thuy dién), tan s6 300 MHz (hinh 5)

Hinh 5: anh ngoai thuc dia
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Hinh 6. két qua do GPR

Thoi tiét di do trong giai doan mua tim ta vai ngay lién. Két qua sau khi duge xtr 1y va minh giai thé
hién trong hinh 6 véi truc ngang 1a khoang cdch theo mét, truc thing dirng mot bén 1a thoi gian va mot
bén 1a d6 sdu. Tang dau tién co d6 siu khoang 30 cm, chd ndng nhit khong 25 cm, chd sau nhit khoang
35 cm, 16p thir 2 ¢4 d6 day trung binh 12 20 cm chd mong nhit khoang 15 cm, chd day nhit 25 cm. Lop
thir 3 chd moéng nhét 1a 15 cm va chd day nhit dat téi 40 cm. Tuy nhién dudi 16p thir 3 thi hiu nhu khong
nhan thém duoc 1 ranh gidi nao.

4. Két luan

Chua c6 mdt nghién clru nao tai Viét nam ung dung GPR aé phan biét tﬁng dét tréng phuc vu nong
nghiép. Pay c6 thé coi la buwocs di dau tién, thir nghiém va danh gia kha nang ng dung phuong phép
GPR trong ndong nghiép

Loi cdm on ) . )
Nghién ctru nay dugc thuc hién trong khudn kho cua de tai ctua truong Pai hoc Mo- Dia chat: MDC:
T21-21.

Tai liéu tham khao

Agriculture Handbook No.18 "Soil Survey Manual", 2017. United States Department of Agriculture.

Ciampalini, A., André, F., Garfagnoli, F., Grandjean, G., Lambot, S., Chiarantini, L. and Moretti, S.,
2015. Improved estimation of soil clay content by the fusion of remote hyperspectral and proximal
geophysical sensing. Journal of Applied Geophysics, 116, pp.135-145.

Elsheakh, D.N. and Abdallah, E.A., 2019. Detection of Underground Water by Using GPR.
In Groundwater-Resource Characterisation and Management Aspects (p. 3). IntechOpen.

Rossi, R., Pollice, A., Diago, M. P., Oliveira, M., Millan, B., Bitella, G., ... Tardaguila, J., 2013. Using
an automatic resistivity profiler soil sensor on-the-go in precision viticulture. Sensors (Switzerland),
13(1), 1121-1136. https://doi.org/10.3390/s130101121.

ABSTRACT
Application of Georadar method in agriculture

Phan Thien Huong'*, Vu Hong Duong', Tran Danh Hung', Tran Van Kha?
!Hanoi University of Mining and Geology
2Insititute of marin geology and geophysics

Georadar method has proven to be effective in investigation of shallow layers such as underground
water pipes or kaster caves, management of road and bridge construction.. However, the application of
Georadar in agriculture is quite new in Vietnam, while the parameters of acquisition, processing and
interpretation depend on the depth and study object. So in this article, the authors will present the results
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of the application of GPR method to determine some horizons of soil from 0 to 2 m in deepth for
agricultural service.

Keywords: GPR; agriculture; soil; nondestructive method; sensor.
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