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Tém tit—Van dé axit hoa dét 1a mot trong nhirng mdi
quan tAm hang diu ciia cic viing dit ngap nwéce ven
bién. Trong nhirng thip ky gin diy, do cai tao dit
phén tiém tang ven bién cho cic hoat dong nong
nghiép (trdng laa, nudi tom, ...), con ngwoi di tao ra
qua trinh axit hoa dit. pH va sy hién dién cic khoing
sit thir cAp (hematite, goethite) va khoang vét chira
iron (III) (jarosite, schwertmannite, copiapite) dwoc
xem la nhirng chi thi ciia d4t nhiém axit. Nghién ciru
nay nhim phat hién nhanh trang thai axit ho4 ctia dét
thong qua viéc nhén dién cac khoang sit thir cAp bing
cac ty 1& kénh thich hop. Anh Sentinel-2A véi B4/B2
va B11/B8 cho phép xic dinh cic oxit sit, va khodng
vat chira sit (II). Két qua nhéan dién phd cia cic
viing miu trén cac anh ty s6 thé hién sy twong quan
v6i s6 lidu do pH va phan tich thanh phin khoang vat
trong dit. Nghién ctru nay hira hen kha niing tng
dung ciia phwong phip nhin dién ciing nhw tiém
niing cia dnh Sentinel-2A trong qua trinh quan tric
dét nhiém axit & ving ven bién.
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1 GIOI THIEU

Axit hoa dat gay ra boi qué trinh khai hoang dat
phén ma thanh phan chu yéu la pyrite trong
hoat dong ndng nghiép la mot trong nhitng quan
tam chinh ¢ nhitng ving dit ngap nudc ven bién
trén toan thé gidi. Dudi tac dong cua sy xdo tron,
vat liéu chira pyrit tiép xuc voi khong khi c6 thé bi
oxy hod va tré thanh dit axit. Bén canh axit
sunfuric, cic san phdm cuia qua trinh oxy hoa pyrite
bao gdm cac oxit sit (hematite, goethite) va cac
khoang vat chaa iron (Ill) sulfate (jarosite,
schwertmannite, copiapite...) [1], [2]. Chinh cé&c
khoang vat sat thir cip nay duoc xem nhu 1a mot
trong nhirng chi thi ctia dat axit bén canh chi tiéu
do dac pH (pH < 4) [3]. Dudi diéu kién axit, cac
kim loai ddc c6 san trong dét s& trd nén linh dong
hon va dé dang hoa tan, sau d6 dugc van chuyén
vao moi truong, tu do gay anh huong téi sirc khoe
con ngudi va hé sinh thai [4]. Nhing tac dong cép
tinh c6 thé lam chét ca [5], [6], [7], 1am bién mat
cac loai thuy sinh ban dia dan dén sy xam 14n céc
loai ¢6 kha nang chiu dugc acid [5], gdy chét hang
loat cac loai giap xac [4] ciing nhu bién mét cac
quan xd day trong hé sinh thai. Do do, viéc phat
hién va danh gi4 nhanh sy hién dién tiém an axit
trong dét trd nén can thiét dé gii han sy khai thac
dat phén qué mirc ciing nhu dé ngin can sy hinh
thanh dét axit.

Céc phuong phap phan tich mau dt truyén thong
khong thich hop cho viée thanh lap ban d6 bién doi
thudc tinh dét trén dién rong trong thoi gian ngin.
Thay vao d6, anh v¢ tinh v6i dd bao phu khong gian
theo qui md khac nhau co6 thé khic phuc dugc han
ché nay, gitp cho cac nha quan 1y dia phwong c6
thé kip thoi dua ra cac quyét dinh xtr 1y khi co su
cb moi truong xay ra.

K§ thuat vién tham da dwoc 4p dung rat thanh
cong trong linh vuc dia chat khoang san khi xac
dinh cac d4 bién d6i thuy nhiét thong qua viéc phat
hién cac khoang vat chira sat va khoang vat sét
bang cach ap dung cac ty 18 kénh phd thich hop dbi
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voi cac anh Landsat (TM va ETM), Aster va
Sentinel-2 [8], [9].

Nghién ctru nay ap dung thir nghiém cac ty sb
kénh anh Sentinel-2A dé nhan dién dat nhiém axit
do cai tao dat phén tiém tang ven bién tir hoat dong
nudi tom. Cach tiép can nay nham dénh gi4 nhanh
sy mo rong dat axit theo thoi gian dudi cac tac dong
phat trién kinh té - xa hoi.

Trong nghién ctru nay, anh Sentinel-2A duogc su
dung do wu diém vé& d6 phan giai khong gian va
viing phd bao phu ké thira cac dic tinh cua ca vé
tinh Landsat va Aster. V¢ tinh Sentinel dugc Co
quan Vil try chau Au phat trién nhu 1a mot phan cta
Chuong trinh Copernicus. Anh Sentinel-2A c6 dic
diém: cap vé tinh bay trong ciing mét quy dao
nhung khac pha 180°, tan suét lap lai 5 ngay tai
xich dao, iy mau ¢ 13 dai phd bao gdm bdn biang
tan c6 d6 phan giai 10 m (B2, B3, B4, B8), sau biang
tan c6 do phan giai 20 m (B5, B6, B7, B8A, B11,
B12), va ba bang tan c¢6 do phén giai 60 m (B1, B9,
B10), do rong duong quét quy dao la 290 km,
treong nhin 20,6°, dir liéu dugc ma hoa 12 bit.
Sentinel-2 thuc hién cac quan sat mat dat nhim hd
tro cac dich vu nhu giam sat ring, phat hién thay
d6i do che phu dét va quan 1y thién tai. Sentinel-2
bao gom hai vé tinh 1a Sentinel-2A va Sentinel-2B.

Can Gio duoc chon lam khu vuc thir nghiém vi
day 1a khu vic dit phén man da timg phat trién ram
rd cac vung nudi tom ty phat. Tuy vay, hién nay
nhiéu ao nudi hién bi bé hoang va 1a ngudn tiém an
gdy ra nhitng van d& 6 nhim dét va nudc mit.

2 VUNG NGHIEN CUU

Cén Gio 1a ving dit thip ven bién ndm & phia
Nam Thanh phé H6 Chi Minh c6 toa d6 gi¢i han 1a
10°22°14” 10°40°00”N;  106°46°12”
107°00°50”E, cach 50 km vé& phia Pong Nam
TPHCM véi tong dién tich khoang 71.361 ha (Hinh
1). Dia hinh cta Can Gid nhin chung kha bing
phing véi cao d6 trung binh khoang 0,5 — 2 m.
Thanh phan trim tich chinh 1 sét bot chira than
bun. Vat liéu gc cua nhing loai dat nay 1a trAm
tich pyrite tudi Holocen mudn c6 ngudn gbc bién,
s6ng-bién va dam lay-bién [10], trong d6 vu thé 1a
dat phén mén [11] bao phu khoang 48.325 ha trong
tong s6 51.090 ha dit lién cua Can Gio (UBND Can
Gio, 2012).
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Hinh 1. Vi tri viing nghién ctiru
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Cén Gi¢ dic trung boi khi hau nhiét déi gié mua
v6i nhiét do ngay trung binh cao (25,7-28,5 °C),
blrc xa mat troi rit cao (140 Kcal/cm?/nim), luong
bdc hoi cao (khoang 1000 — 1200 mm/nim); do 4m
khong khi vao khoang 74-83%. Piéu kién tu
nhién nay thudn loi cho qué trinh oxy hoa dat xay
ra nhanh va nghiém trong hon.

3 DU LIEU VA XU LY ANH NHAN DIEN
KHOANG VAT CHUA SAT

3.1 Phuong phap nhdn dién cac khoang vat chira
sdt

Trong ving budc séng 0,3-2,5 um, cac oxit sit
¢6 su hip thu & kénh xanh (0,45-0,52 pm) va phan
xa cao & kénh do (0,63-0,74 pm) do su chuyén déi
dién tich [12], [13], [14]. Vi thé, cac oxit sit s& co
gia tri cao khi tao anh ty sé gitra kénh phan xa va
kénh hip thu [12] va c6 thé phat hién dugc cac oxit
sat di ham lugng nhé [15]. Tuong tu, cac khoang
vat chira sat (IIT) cling c6 phan xa cao trong ving
hong ngoai séng ngan (SWIR) (1,55-1,75 um) va
su hap thu trong viing gan hong ngoai (NIR) (0,76-
0,9 um) do sy chuyén doi electron, do d6 anh ty s
cua ving SWIR/NIR s€ co gia tri cao hién thi cac
da giau sit bi oxy hoa [16] (hinh 2).
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Hinh 2. Duong cong phan xa phd ctia cac khoang vat trong viing budc séng tir 300-2500nm,

va kha nang nhén dién cac khoang vat nay trén anh Sentinel-2A
(Nguon: NASA Reflectance Experiment Laboratory (Relab), 2014)

Dua trén céc dac trung phé nhén dién, cic bang
Sentinel-2A tuong tmg dugc lua chon trong nghién
clhru nay s& la: B4/B2 xéac dinh cac oxit sat, va
B11/B8 nhan dién cac khoang vat chua sat (III).
Két qua tao cac anh ty s6 dugc trinh bay trong hinh
3 véi sy hién dién cta cac khoang vét oxit sat va
cac khoang vat chua sat (I1I) duoc 1am ndi bat boi
mau vang trong hinh.

Theo sy hién thi trén hinh 3 c6 thé théy su hién
dién cua cac oxit sit va cac khoang vat chtra sét
(I1T) chi yéu tap trung tai cic xa Binh Khanh, Ly
Nhon, mdt phﬁn cua cac xa An Thdi Pong, Tam
Thon Hi¢p, Long Hoa, Thi trin Can Thanh va
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a) Anh ty s6 4/2 nhan dién cac oxit sit

Thanh An. Tuy nhién, theo ddi chiéu véi hién trang
st dung dét hién tai, ngoai trir khu vyc xa Binh
Khanh, Ly Nhon, Tam Thon Hi¢p va An Théi
Pong duge nhan dién tuong ung voi sy phét trién
cta cdc dAm nuéi tom, thi tai khu vuc Thanh An
cac doi tugng dugc nhén dién trén anh chu yéu lai
la cac rudng mudi. Riéng hai xd Can Thanh va
Long Hoa, ddi tugng duoc nhan dién 1a oxit st va
khoang vat chira st (IIT) lai nhim 13n v6i cac khu
vuc dan cu ma nguyén nhan 1a do cac déi tuong
nay c6 cing cac budc song phan xa va hap thu véi
oxit sat va khoang vat chira st (IIT).
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b) Anh ty s6 11/8 nhan dién cac khoang vat chira sét (IIT)

Hinh 3. Nhén dién c4c khoang vét chira sit trén cac anh ty s (phdn mau tring)
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3.2 Dt liéu anh sir dung

Dit li¢u anh dugc st dung trong nghién ctru nay
la Sentinel-2A bao gom canh
L1C T48PXS A008652 20170217T032315 chup
ngay 17/2/2017 va
L1C T48PYS A008795 20170227T032109 chup
ngay 27/2/2017. Céc canh nay thu nhin vao mua
kho, thoi diém c6 hoat dong oxy hoa manh nhét (tur
thang 2 cho dén thang 3). Dir liéu anh nhan dugc
mién phi tlr trang web http://earthexplorer.usgs.gov
v6i hé toa d0 UTM-WGS 84. Céc anh Sentinel-2A
dugc hiéu chinh khi quyén ty dong tir mirc 1C sang
mirc 2A sir dung phan mém Sen2cor 2.3.1 dugc
tich hop trong phan mém xu 1y anh SNAP 5.0 danh
cho anh Sentlnel Kich thuéc diém anh (plxel)
dugc tai chia mau thanh 10 m trude khi xuat sang
dinh dang .hdr cua Envi. Cac budc tao anh ty so
duoc thuc hién bé“mg phﬁn mém Envi 4.5. Cac anh
ty sb sau khi tao dugc cit theo ranh gidi ving
nghién curu.

kilometers

4 LAY MAU DAT KIEM TRA

Dé kiém tra két qua nhan dién trén anh, 45 mau
dat mat tai 5 ho nudi tom bo hoang tir mot dén ba
nam da duoc liy ngiu nhién (9 miu/ao) vao ngiy
21/2/2017 @& phan tich pH va thanh phan khoéng
vat bang phuong phap nhiéu xa tia X (XRD). Mau
dat dugc lay trén bé mat dén d6 sau 2 cm va dugc
lwu trit trong 02 16p tai nhya dan kin nham han ché
qué trinh oxy hoa tiép tuc xay ra. Vi tri mau dat
duoc xac dinh toa d6 theo h¢ UTM-WGS84 b?mg
thiét bi Garmin eTrex 20 va dugc hién thi trén nén
ban d6 thé nhudng cua ving nghién ctru (hinh 4).
Tat ca cac mau dugc dua vé phong thi nghiém cua
Vién Moi truong va Tai nguyén dé tién hanh phan
tich chi tiéu pH. Riéng thanh phan khoang vat cuia
dat duoc phan tich tai phong thi nghiém cua
Truong Pai hoc Coéng nghiép Thyc phim
TP.HCM.

So dé thé nhuong

T¥ 1é 1:230.000

Chai thich
Be - Dat khac, bai cat

- TsMm - dat than bun phen tiem tang,
duoi rung ngap man
LP - Dal lang mong (ren da Andezil

Sp2Mm - dat phen tiem tang, tang sinh phen sau,
duei Tung ngap man

SplhMm - dat phen liem lang, lang sinh phen nong,.
nhicu ba huu co, duoi rung ngap man

Cv - Dat giong cat bien
- TC&KCN - dat dap (tho cu va khu cong nghiep)

- Song, kenh

Sp3cMn - dat phen tiem Lang, lang sinh phen rat sau,
nhicu cat, man nhicu

P(f)g(M) - dat phu sa co tang dom ri gley.
nhiem man vae mua kho

Diem lay mau dat mat

Hinh 4. So d6 vi tri 14y mau trén nén thd nhudng

Két qua phan tich pH cho thay dat tai cac ao
dang trong tinh trang bi axit hoa (bang 1). Diéu nay
cling tuong ng v6i sy hién dién ciia cic oxit st
(goethite, hematite, magnetite) va khoang vat chira
iron (I11) - sulfate (jarosite, schwertmannite) trong
thanh phan khoang vét cia hdu hét cic mau dat

(bang 2). Co thé sy hién dién cua khoang vat
jarosite 1a chi thi rd rang d6i v6i dat da bj axit hod.
Ngoai ra, sy c6 mat cua nhiéu khoang chét iron-
sunfate va cac oxit sat cho thiy dat ¢ day trong cac
giai doan chuyén dbi lién tyc tir qua trinh oxy hoéa
pyrite ban ddu dan dén sy hinh thanh cia cac
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khoang wvat ferrihydrite, copiapite, jarosite, hematite, va magnetite thong qua qua trinh thiy
schwertmannite, va sau d6 hinh thanh nén goethite,  phén va kht nuée [2].

Bang 1. Gié trj pH cila cac ao nudi bd hoang dugc kiém tra

STT Al A2 A3 Ad A5
1 3,42 3,71 3,24 2,90 2,71
2 3,61 3,55 3,13 3,36 2,81
3 3,27 5,63 3,27 2,99 2,90
4 3,65 7,14 3,19 2,97 2,92
pH1sw 5 3,62 7,48 322 3,04 2,88
6 4,08 3,44 3,20 2,88 2,90
7 3,79 3,27 3,24 3,00 2,91
8 3,95 3,34 3,20 2,99 2,91
9 4,09 4,49 3,15 2,86 2,92
Béng 2: Két qua phan tich XRD ciia cdc mAu dat mat
% Khéi luong cac khoang vat
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g5 |5 S| 2 S| g8 | T |8 < i 8
X T 2; 2 S E &
Al-1 26,41 | 6,32 | 597 | 6,69 307 | 448 | 1,26 | 1,45 | 0,87 | 0,93 0,65 | 58,1 | 41,9
Al-2 29,24 | 6,09 | 769 | 7,86 462 | 428 | 1,33 | 1,64 | 0,67 | 0,88 0,50 | 64,8 | 35,2
Al-3 24,92 | 6,38 | 596 | 6,89 2,32 | 225 | 1,16 | 1,08 | 0,85 | 0,93 0,16 | 52,9 | 47,1
Al-4 29,67 | 6,32 | 6,96 | 7,53 316 | 422 | 1,04 | 1,45 | 0,86 | 0,79 | 0,68 | 0,59 | 0,23 | 63,2 | 36,8
Al-5 28,03 | 6,32 | 7,46 | 7,25 301|248 | 101 | 1,27 | 0,84 | 0,63 | 0,62 | 0,56 | 0,22 | 59,6 | 40,4
Al-6 31,86 | 595 | 7,05 | 8,03 3,47 | 402 | 1,51 | 1,76 | 0,98 1,47 | 66,1 | 339
Al-7 28,03 | 6,36 | 7,39 | 7,97 2,99 | 295 | 1,21 | 142 | 0,75 | 0,62 | 0,54 0,37 | 60,6 | 39,4
Al-8 2593 | 6,31 | 7,86 | 6,65 | 4,52 304 | 368 | 1,18 | 1,35 | 0,71 | 0,68 1,09 | 63,0 | 37,0
Al-9 28,85 | 578 | 7,01 | 6,72 | 3,86 358 | 363 | 1,31 | 1,25 | 0,77 0,62 0,62 | 64,0 | 36,0
A2-1 24,32 | 8,21 | 3,59 | 3,84 | 4,04 | 4,76 362 | 1,85 | 1,16 | 1,03 | 0,72 | 0,61 0,53 | 0,42 | 58,7 | 41,3
A2-2 26,65 | 834 | 503 | 423 | 475 | 4,36 2,01 | 216 | 1,08 | 1,29 | 0,82 | 0,68 | 0,53 0,87 | 62,8 | 37,2
A2-3 27,78 | 6,04 | 7,16 | 7,32 | 3,86 312 | 3448 | 1,14 | 1,25 | 0,78 | 0,64 | 0,53 | 0,52 | 0,38 | 64,0 | 36,0
A2-4 26,02 | 7,04 | 543 | 3,14 | 4,05 | 525 33 | 401 | 1,15 | 1,21 | 0,87 | 0,61 0,37 | 62,5 | 37,5
A2-5 25554 | 6,93 | 401 | 575 | 524 | 488 | 391 2,74 | 2,21 | 1,15 | 1,24 | 0,87 0,53 0,50 | 655 | 345
A2-6 26,75 | 753 | 477 | 3,72 | 402 | 493 | 3,35 | 3,09 | 401 | 3,14 | 1,25 | 1,23 | 0,78 0,93 | 69,5 | 305
A2-7 27,78 | 7,87 | 591 | 496 | 572 5,06 316 | 2,01 | 1,31 | 1,25 | 0,76 0,81 | 66,6 | 33,4
A2-8 28,63 | 821 | 6,94 | 568 | 6,25 311 | 424 | 1,27 | 1,36 | 0,78 | 0,62 051 | 67,6 | 32,4
A2-9 26,73 | 6,68 | 575 | 6,23 | 621 | 6,76 354 | 254 | 1,04 | 1,21 | 0,58 0,63 | 67,9 | 32,1
A3-1 30,43 | 6,22 | 7,54 | 587 | 4,05 428 | 3,01 | 1,08 | 1,16 | 0,72 | 0,61 | 0,58 0,25 | 658 | 34,2
A3-2 33,01 | 871 | 7,65 | 7,15 5,72 287 | 464 | 1,24 | 1,03 | 0,69 | 0,57 | 0,43 0,29 | 74,0 | 26,0
A3-3 2722 | 6,53 | 528 | 526 | 4,01 4,13 | 4,02 | 1,15 | 1,24 | 0,76 | 0,61 0,39 | 60,6 | 39,4
A3-4 29,78 | 7,15 | 7,01 | 6,14 | 592 411 | 3,10 | 1,23 | 1,44 | 0,76 096 | 67,6 | 32,4
A3-5 2551 | 6,12 | 456 | 534 | 3,03 | 6,06 3,44 | 3,02 | 1,08 | 1,39 | 0,65 0,30 | 60,5 | 39,5
A3-6 2558 | 4,88 | 5,04 | 463 | 4,47 | 458 426 | 368 | 1,19 | 1,32 | 0,73 | 0,56 | 0,52 0,46 | 61,9 | 38,1
A3-7 32,14 | 6,52 | 837 | 7,43 | 4,76 341 | 3,72 | 1,02 | 1,16 | 0,68 | 0,62 | 0,51 086 | 71,2 | 28,8
A3-8 34,12 | 455 | 6,29 | 8,28 | 4,18 4,14 | 3,36 | 1,17 | 1,08 | 0,79 | 0,63 | 0,58 | 0,54 | 0,29 | 70,0 | 30,0
A3-9 32,86 | 524 | 518 | 7,42 | 532 419 | 3,17 | 1,18 | 1,36 | 0,74 | 0,65 | 0,52 0,77 | 68,6 | 31,4
A4-1 31,86 | 6,69 | 7,16 | 502 | 3,75 288 | 385 | 1,08 | 1,32 | 0,84 | 0,73 | 0,64 0,38 | 66,2 | 33,8
A4-2 30,34 | 6,05 | 6,64 | 512 | 518 3,16 | 3,04 | 1,27 | 1,09 | 0,65 | 0,58 | 0,52 | 0,49 | 0,27 | 64,3 | 357
A4-3 2596 | 517 | 6,98 | 6,04 | 4,09 308 | 328 | 1,07 | 1,19 | 0,72 | 0,61 | 0,55 | 0,57 | 0,59 | 59,9 | 40,1
A4-4 30,58 | 5,76 | 8,16 | 579 | 4,00 387 | 265 | 1,26 | 1,24 | 0,72 | 0,52 | 0,51 0,64 | 656 | 34,4
A4-5 31,24 | 554 | 6,06 | 6,05 | 4,19 4,16 | 3,21 | 1,03 | 1,18 | 0,73 | 0,61 | 0,55 0,55 | 651 | 34,9
A4-6 30,77 | 3,86 | 6,39 | 6,12 | 5,05 419 | 3,18 | 1,27 | 1,23 | 0,75 | 0,60 | 0,54 | 0,50 | 0,75 | 65,2 | 34,8
A4-7 30,02 | 479 | 6,08 | 6,72 | 4,87 401 | 3,46 | 1,29 | 1,36 | 0,82 | 0,68 | 0,64 0,66 | 654 | 34,6
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A4-8 | 31,92 | 547 | 7,42 | 7,36 | 511 354 | 359 | 1,28 | 1,39 | 0,85 | 0,71 0,63 | 0,63 | 69,9 | 30,1
A4-9 | 2862 | 6,24 | 692 | 6,15 | 4,76 3,16 | 406 | 129 | 1,37 | 0,73 | 0,66 | 0,58 0,76 | 653 | 34,7
A5-1 31,38 | 6,37 | 8,16 | 6,03 | 4,21 2,78 | 287 | 128 | 1,35 | 0,68 | 0,54 | 0,51 | 0,48 | 0,56 | 67,2 | 32,8
A5-2 27,04 | 561 | 7,12 | 6,86 | 4,18 426 | 292 | 1,03 | 1,15 | 0,68 | 0,57 | 0,54 0,34 | 623 | 37,7
A5-3 | 29,75 | 7,13 | 6,82 | 4,26 | 3,93 496 | 322 | 288 | 1,19 | 1,35 | 0,74 | 0,68 059 | 675 | 325
A5-4 | 30,12 | 7,22 | 6,10 | 6,16 | 2,88 529 | 478 | 336 | 1,38 | 1,29 | 0,64 | 0,52 056 | 70,3 | 29,7
A5-5 | 3182 | 648 | 7,46 | 7,54 | 6,52 383 325 | 128 | 1,37 | 0,71 | 0,66 038 | 71,3 | 28,7
A5-6 | 27,33 | 6,49 | 7,48 | 6,42 | 437 335 | 297 | 1,38 | 1,41 | 0,68 | 0,59 053 | 63,0 | 37,0
A5-7 | 27,15 | 6,86 | 6,37 | 7,23 | 4,27 324 | 459 | 1,08 | 1,26 | 0,73 | 0,62 | 059 | 052 | 0,39 | 649 | 351
A5-8 | 28,15 | 7,34 | 6,51 | 556 | 5,02 302 | 422 | 1,11 | 1,03 | 0,62 | 0,56 0,56 | 63,7 | 36,3
A5-9 | 27,99 | 598 | 6,96 | 6,94 | 434 323 | 346 | 138 | 1,47 | 0,73 | 0,65 057 | 63,7 | 36,3

Két qua XRD ciia cac mau dét ciing cho thy su
xudt hién cua cac khoang chit carbonate
(Potassium carbonate va calcite). Cac mau
carbonate nay lién quan dén ché dé bon véi trong
qué trinh cai tao ao, gop phan hinh thanh nhém
thach cao (gypsum) trong giai doan nay.

5 TUQNG QUAN G]UA PH_O NH/%N DIEN
TREN ANH TY SO VAwKET QUA PHAN
TICH MAU

Trén cac anh ty s6 (hinh 5), cac ving mau quan

sat dugc nhan dién 1a cic pixel sang mau twong ing

v6i su hién dién t6 hop cua ca oxit sit va khoang

vat chua sit (I11) thé hién dat da bi axit hoa. Két

quéa nhan dién nay ciing twong Gmg véi két qua do

dac pH va phan tich thanh phan khoang vat & trén.

Diéu nay cho thiy phuong phap nhan dién dugc ap
dung c6 do tin cay chap nhan duoc.
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b)

Nhan dién cac ving miu trén anh ty sb 11/8

Hinh 5. Nhén dién cac viing mau trén cac anh ty s6 cua dit liéu Sentinel-2A
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6 THAO LUAN

Trén thuc té, vi nghién ctu nay chi 1a tha
nghiém ban dau trong viéc ap dung anh quang hoc
dé nhan dién dét bi axit hoa thay vi sir dung anh
siéu phd (hyperspectral) nhu cac nghién ciru trude
day. Chinh vi thé, viéc thiét 1ap dugc hé sé twong
quan gitta phd dugc nhan dién voi cac khoang vat
lién quan 13 kho c6 thé thyc hién do su khong tuong
thich gitra ph6 nhan dién ma dai dién cho dién tich
cua mot pixel 1a 100 m? véi gid tri do thuc ctia mot
vi tri xac dinh trén anh. Ngoai ra, trong qua trinh
14y miu s& phat sinh sai s6 do khong thé 1iy dugc
s6 mau rai déu trén dién tich 100 m?vi ly do kinh
phi han hep. Pay chinh 12 nhimg mit han ché cta
nghién curu.

7  KET LUAN

Théng qua sy tuong quan gitta két qua nhan dién
dic trung phd ciia cac khoang sat thir cp bang anh
ty sb véi dir liéu XRD va s6 liéu do pH, nghién ctru
thir nghiém nay budc dau da cho thiy phuong phap
nhan dién cac khoang sit thir cap chi thi cho dat
axit ma duge cai tao cho nudi tom 12 kha thi, thé
hién thong qua sy hién dién cua cic oxit sit va
khoang vét chira sit (HI) tai cac xa c6 hoat dong
nudi tom ram rd & Can Gio 1a Binh Khanh, Ly
Nhon, Tam Thon Hi€p va An Théi Pong. Bén canh
d6, anh Sentinel-2A c¢6 thé dugc xem la nguén dur
lidu tiém nang hira hen cho sy phat hién nhanh dat
axit & vung dat ngap nudc ven bién. Tuy nhién,
nghién ciru van con nhiéu han ché va can pha1 co
nhitng nghién ctru mo rong tiép theo nham bd sung
céc luan ctr khoa hoc dé nghién cttu ¢6 thé dat duoc
do tin cay cao hon.

LOI CAM ON
Nghién ctru ndy dugc tai tro boi Dai hoc Quéc gia
Thanh ph6 Ho Chi Minh (PHQG-HCM) trong
khuén khé Dé tai ma sé C2017-24-02.

TAI LIEU THAM KHAO

[1]. J. M. Bigham, U. Schwertmann, S. J. Traina, R. L.
Wiland and M. Wolf, "Schwertrnannite and the chemical
modeling of iron in acid sulfate waters" Geochimica et
Cosmochimica Acta, vol. 60, pp. 2111-2121, 1996.

[2]. D. K. Nordstrom, "Aqueous pyrite oxidation and the
consequent formation of secondary iron minerals" in
Acid sulfate weathering, J. A. Kittrick, Ed., Madison,
Wisconsin, Soil Sci. Soc. Am. Spec. Publ. 10, pp. 37-57,
1982.

[3]. C. A. Cravotta, "Secondary iron-sulfate minerals as
sources of sulfate and acidity: The geochemical

(4]

[5].

(6]

(71

8.

[9].

[10].

[11].

[12].
[13].

[14].

[15].

[16]

55

evolution of acidic ground water at a reclaimed surface
coal mine in Pennsylvania" in Environmental
geochemistry of sulfide oxidation, C. N. Alpers and D.
W. Blowes, Eds.,, Washington, D.C., American
Chemical Society Symposium Series 550,, pp. 345-364,
1994,

H. J. Simpson and M. Perdini, "Brackish water
aquaculture in the tropics; the problems of acid sulfate
soils" FAO Fisheries Circular 791, 1985.

J. Sammut, R. B. Callinan and G. C. Fraser, "An
overview of ecological impacts of acid sulfate soils in
Australia” in Acid sulfate soils, Alstonville, Australia,
R.J Smith & Associates and ASSMAC, 19964, pp. 140-
143, 1996.

J. Sammut, I. White and M. D. Melville, "Acidification
of an estuarine tributary in eastern Australia due to
drainage of acid sulfate soils" Marine freshwater Res.,
vol. 47, 1996b, pp. 669-684, 1996.

R. B. Callinan, J. Sammut and G. C. Fraser, "Dematitis
bronchitis and mortality in empire gudgeon Hypseleotris
compressa exposed naturally to run-off from acid sulfate
soils" Dis. Aquati. Organ, vol. 63, pp. 247-253, 2005.

T. B. Sadiya, O. lbrahim, T. F. Asma, V. Mamfe, C. J.
Nsofor, A. S. Oyewmi, J. T. Shar , M. Sanusi M and M.
S. Ozigis, "Mineral Detection and Mapping Using Band
Ratioing and Crosta Technique in Bwari Area Council,
Abuja Nigeria" International Journal of Scientific &
Engineering Research, vol. 5, no. 12, pp. 1101-1108,
2014.

F. D. van der Meer, M. A. MHarald , M. A. Xvan der
Werff, J. A. Frank , J. A. van Ruitenbeek, C. A. Hecker,
W. H. Bakker, M. F. Noomen, M. van der Mei, J.
Boudewijn de Smeth and T. Woldai, "Multi- and
hyperspectral geologic remote sensing: A review"
International Journal of Applied Earth Observation and
Geoinformation, vol. 14, pp. 112-128, 2012.

H. Q. Hai, B. P. My and M. C. Co, "Quaternary strata in
Hochiminh City and the Eastern Region of South
Vietnam," Geology and Mineral Materials, vol. 2, pp.
19-23, 1989.

P. Lieu, "Coastal saline acid sulphate soils with
aquaculture and mangroves: A case study in Hochiminh
city environs" Bangkok, Thailand, 2002.

F. F. Sabin, "Remote sensing for mineral exploration"
Ore Geology Reviews, vol. 14, pp. 157-183, 1999.

L. Rattan, Encyclopedia of soil science, 2 ed., vol. 1, L.
Rattan, Ed., Taylor & Francis Group, 2006.

A. M. Qaid, H. T. Basavarajappa and S. Rajendran,
"Integration of VNIR and SWIR spectral reflectance for
mapping mineral resources; A case study, North East of
Hjjjah, Yemen" J. Indian Soc. Remote Sens., vol. 37, pp.
307-315, 2009.

D. F. Ducart, A. M. Silva, C. L. Toledo and L. M. de
Assis, "Mapping iron oxides with Landsat-8/OLI and
EO-1/Hyperion imagery from the Serra Norte iron
deposits in the Carajas Mineral Province, Brazil"
Brazilian Journal of Geology, vol. 46, no. 3, pp. 331-
349, 2016.

H. van der Werff and F. van der Meer, "Sentinel-2A MSI
and Landsat 8 OLI Provide Data Continuity for
Geological Remote Sensing," Remote Sensing, vol. 8,
pp. 883-898, 2016



56 SCIENCE & TECHNOLOGY DEVELOPMENT JOURNAL:
SCIENCE OF THE EARTH & ENVIRONMENT, VOL 2, ISSUE 1, 2018

Identify soil acidification due to
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soils from shrimp farming activities
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Abstract—Soil acidification is one of the top
concerns of the coastal wetland areas. In recent
decades, by reclamation of coastal potential acid
sulfate soils for agricultural activities (rice field,
shrimp farming,...), humans have caused soil
acidification. pH and the presence of secondary iron
minerals (hematite, goethite) and ferric iron minerals
(jarosite, schwertmannite, copiapite) are considered
as the indicators of acidic soil. This study is to rapidly
detect acidic status of soil through identifying

secondary iron minerals by characterized band
ratios. Sentinel-2A data with B4/B2 and B11/B8 can
determine iron oxides and ferric iron minerals. The
identified spectral result of fallowed ponds on ratio
images shows the correlation with measured pH and
mineral composition data (XRD). This research
promises applicability of used band rationing method
as well as potential of Sentinel-2A data in monitoring
soil acidification in coastal wetland areas.

Key words—Soil acidification, iron oxides, secondary iron minerals, ferric iron minerals, shrimp farm.



