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Digital Technology Dilemma on Unlocking the Soil
Quality Index Conundrum

Charles de Paul Obade, Vincent Gaya
Affiliation: BioResource and Agricultural Engineering Department, San Luis Obispo, CA, USA

Abstract: Knowledge of the interactions between soil systems, management practices, and climatic extremes are critical for
prescription-based sustainable practices that reduce environmental pollution/footprints, disruption of food supply chains, food
contamination, and thus improve socio-economic wellbeing. Soil quality status and dynamics under climate change present
both a hazard which may not be remedied by simply adding chemicals or improved by crop varieties, and an opportunity
(e.g., by indicating impact of a shift in land use) although the specifics remain debatable. This entry not only revisits the
science of soil quality determination but also explicates on intricacies of monitoring using big data generated continuously
and integrated using the “internet of things.” Indeed, relaying credible soil quality information especially for heterogeneous
soils at field scale is constrained by challenges ranging from data artifacts and acquisition timing differences, vague baselines,
validation challenges, scarcity of robust standard algorithms, and decision support tools. With the advent of digital technology,
modern communication networks, and advancement in variable rate technologies (VRT), a new era has dawned for developing
automated scalable and synthesized soil quality metrics. However, before digital technology becomes the routine tool for soil
quality sensing and monitoring, there is need to understand the issues and concerns. This contribution not only exemplifies a
unique application of digital technology to detect residue cover but also deliberates on the following questions: (1) is digital
agriculture the missing link for integrating, understanding the interconnectivity, and ascertaining the provenance between soil
quality, agronomic production, environmental health, and climate dynamics? and (2) what are the technological gaps?

Keywords: Accuracy; Digital mapping; Soil quality; Spatial interpolation



@ Universe
Scientific Publishing

Power Technology Research
ISSN: 2661-3476(Print) B8 A AR 2022,4(6)

515

Y iR Y TREMEAT (B, COVID-
19, Hrp R SERIE ARG, kS 30 A
5, FONEA BT 1 KRS S 7= i R A
Yy ) i B 2 EE AU RN I 0 L A3 O X s AR
YA FEARME MR fan, 8RR E SR
SRS ET GRS BE AR Bkl 8.1 AN BY
AR REHAR A& Z IR, R 2R 21k R
SERIVUE SCH IR, AR A0, bk, A,
ABUR, 258077, BFRIVRISE /N EREE AL, 38 e K PR
Hi IR RO i R, KNSR R AR R S, T
SRIEEAPRIEER) . BXIHET (—) BZ bR 385
WAL, ROy HHUE R EZIREN T, fEAS ) RS
B, JFHBEREAR R, AR (=) =AY 4 e
Fabr, A A A B A, B A
EHME R RN R G AR NG . O TR
DL, AR EEXT KLY 304 AR, BEK, 1BEE, X
H, AR R E ST, HRAR R RAR R I L
Fo M AT S AR T R g, A T
HE A NN, B, [ 19804, FEF 4 Al
(US.A) B39 3 1 B e Ol 1.8 ¢ 50T, X
20124F 19 T s i T 8 i 300123 Al ik . R
B, 4Ek20% (BI=100077 ) MIZET-IHK T A
AR JE 5, AR RN G R IR AL GG . BF
R MR, HSS, B BAFECE AR Z A
BRAR, BREHRYE (—) PEARBLBEIR IV 7= (14 ik 8 A
FRE TR T (=) il BHF iR A At S5 2 0 %2
A

e 1A A JR 2 AR S e LA KORH OC 1) - 438 ot i
SO BT A R SRR A LSk 2 4, BT R
CIXEFRRy PR ) $EAtA RS U A e B 3L
T30 198 TR U (7] S Al SRR A DX R , Oy BSR4
BEEE. YRR 95 K fd A Rl AR B R 5,
FAPLERF T A AT NG A5 B, JFE i B
4. th TR Ar s 8] EREVREE . FR 060 s A A
B, Hm IR RE A S R GRS (R8s
PRAL AR K, e H E RS T A
HAEPEAE ), IR PR A B 11 -9 2R G 1) 4 T A T
T8 T XM R R EOR B OCEZE, UM HLRG T W
KA [AFE A F LR ik, T — e Jm ik X 8
FEL AR T B R E 5 R AR AR R B 1 6 1 >4 il )
#R A A

X R AR B AR AT IR RIS (1) A LR,

2

A L RS Ol A AR e 10 58— + 3 Bk Ak ™
i, P TBREL; (i) Z2O6REAENL, DABCHEAT X -3 fn
YEVMERRAE R, X U0fE B AT DLIE i 6 3 1 o R A% 326 5
(iii ) NI« AT88 (UAV) s AML LB 17 s
s, DAERAEAT B T WIAME B A Bk 19 2141 (IR ) 1A
5. BIRIE HFRAEY 5 B2 80N, A RTERA 1%
MIEOLT SEH, AH BT RS s i RE TR A, R
AW EE NS, FRR R LGk A AR
TEIE BRI, RS AT T3 A AR A N R A<, X
PP Al i A RRHE R R FR & R B
FEN GRS AE S ) B b2 R BRI R R PPA (R E ALY
B, WY S fa T T AN AR AR R 1 3
Ao EE, HH=4E (3D) FESMEREZ8), Lo
AT R FZ R 8, K™= SR, B8k T AL
WHAESRG, LI RIS, X el =4
B, PO AN s SR, Hm A gy, HA S
(it R TR [ B (R R BRI B 5 %) 60 17 A L ) 5 e
A= | O S T T e R 5.8 S T a oY) 7 2 S 2
XA AL S5 R TS )

ot , e EA SR e ) Y R bt ]
THEIERE, 295 Y LR T K. BARTG KIS e A
A HLE (SOM), (HH &AW ESIRZA M.
o EERHER LIRS IR . BREEFRAE, (HE X
PO 2y RIERR B, MidE R (—) BinAET
(s ) Mk EER (=) W28 vh R 3R 4
(B Ca ) AR XY AT FH A TG X6 4 398 R a7 2 AN B
s, HFNa', CI°, M@ MSO, B FRR, -
FERRAR T Az 5= 1 B0 IR T 35t , X R E e HEK
NS SRS g wee L) N e 2 S
RGNS 7 LA BRI, BN 9635 . 7K
Fefk . AR EE Y ARV A A e RS AR
I, AR RGMRSS v AR 13 i AR AR . TR
Fe, A HLKR (SOC) 5 HIETEZEAT 4y, HRHE
HHES RGNS o

TR E (—) &, Fan, Ea
Munsell % (4 I R AT MNIL, i BA &AL A
W IR Oy B E, 8 () sk I+ ey
B, bRy R i X R UERN AN,
JEPERT LG R I BT fe AL (SQI ). EARRE b AT Y
A B AR X T A AR e s DG Y T R S
Be e EL, (HIE A ITA A 2 X 38 SQUA AT S Hk
DABREE, 43 s R ik (i, RS ARpk 1358 5 A
FHOH R R ), TIAT AHEEMAR 2, 1t



Power Technology Research
ISSN: 2661-3476(Print) B A AR#F %R 2022,4(6)

@ Universe
Scientific Publishing

Ab, PR A P T [ Y — > L ) R e = S
A% 328 I SR BT T a5 B, G, X Rh sk
FZIAET, B T BCFRORTEN & AR AL 7k 1 4%
e A B H R T .

MGG P AMTE” PR SE e % kT -
Bl i —WORE 55, BI975h, B R %
8, FENEX TAER A X B AR Bl . Ik Ak, dE
IR ER A B TR Jr TSI & il E SOCAY
SRERCEREY, W H T SOM BT A T AR
AERR AR, T TRBR R B 5 HOEM8 . s, sk
BRI E, (HIFAATRE, OA—2E N AT
PR o A R T 53

T AR R B IR L i) — S O 0 S g . R
FH o A7 5 28 b 1) Kauth—Thomas ( K=T ) A8 pA 12 JB& %L
PErr PR s 56 AR VYRR SRR LR AR T
T SRR R T AR AY 5 2RI BT R KRS U0 LR S A
T e N AER D 7E m SE YN B 5T b (i IO 2 4
AR E B R SR B R i s AR AR EVE X
RSN DAL B RE LU JR S 1Y) b 2 R HE R WE K
TEWEDC; PG PRI N /N 227 5 i R B 11472 [ 3 L
TEA 2 A A, A/ —3f M (PLSR) AT
PRZE L% (ANN ) PR EEASE T EL G527 Eh 52 e 1) 1 438 S
DTG HEATE I35 WO HT p JEUR 2 T 5 X
EREEFREL. A —AbER AR RO S B R R e s, FIATE
B M FRAE R AR G GE T AR e ER B AT (]
WIAIZRE T RORFEE s W ER VE A B Y i
SR 2 A VYRR R RS R B IR s I 0 e AR
2 el 1) TR R R

F ARG 05 R R S R R0 H
. S5, MHEERKEE EA—-8, X R4
FHPAMECLRRAR , Lo B A R ny fms , E 2T
BORHIE o AR A28 AR G0 W75 SR . n A A 2k
R, XUEEYUE T kM XS5 A Y AR %
Ko SR, BT HORIRE T R AR SE R R, &
fiff sk SR R FUAR , 75 2238 4 0 F IR 19 6 LR SCRERL
SO . AERX A TEL A 2T BB, QT S0 56 2 A 55
BNZ AR EFIEOR BRI, DL g HAA S0 ks
el A, Wt R, @I IR AR 2a
B, ERIAEANGE B TR A BT R, DL
A BT RREOT SO AL A AR
BT AR FRAAE R A, 18] B
PR, SR SRR R B, i AR TR S D)
BAGIUIR . AT RSt )y R A A, WA

Flzs Ao, RVBORHIE &, BHEREMAR. EECT
BARX A EHLAESRE SEFLERILAESREN
BT, AR THCFHEAREN, B R BR
DML L& R R, DOnssy @ se 4 9+ MUk
AL A

—. HFtEERONE

Xt A AR HCRFAR (RTT), 2 [A) 58 A 5 T
AR AT BRI, A A ] 25 5 2 ph T U R AR 43
(A2 T GV SR (0 () AR IE TR ML s o 5 EAH G
MR FHARGADIILE, DAAIEE T A AR XY
AT A BT SQL. SRS BT R AR IEAE AT S A ™
B R MO O T, H R, A
f BRE ARG Wl (4, COVID19 5+ iAo, +
S PUE BRI SR AR AR, T HE A e (a e
LA ), FREERY, Wt Rl, B4 i WU Sl 16 ik
25, PABGK R AR i S A BEAAT SRR AN o

Br R AR S RA R T ARG R R ER. 7
n, WEEE RS (CIS) A IFBNK A AR KIFER
ot XSeRRELS G, DA A G H ] 4
HOREY) - A R B A A H IS R
B P 7R 4035 SOTER A WISE, GIS K FH A2 5 1] L i
e HH 5 ) 98T i s A A T AR R M s R 3h o, IR
EHAR R AHES o ke TR R R, S5 R
SCORPAN fa#f (—) “s” fAEFE LT, (=)
“of FORFE— R RMEREE; (5 o7 oW
(M) #IER " EFEEE, WiEmE RS, o
Wl e, e, mAL FAE; () p AR,
FEEtE; (O8) a2 sk I R (£) nFomasaleg
HE R BR T XGRS ELR SN, CISAER M
2y, YRR AU, GIS & A AR Al FERI4E . 1k
Sh, AT IEGE L, GIS M H e R, e
S (E A RE TR S A e O, i, A T WoRH
M, smmE (RER) #OiR.

1 T RRA 004 B AT LASE B LB 7 e, BA
BT H ARSI TR R SR BAR iy (20’ 2) Iy
HE AT, % HARUE TIEBRYUE . sk, ks
T REAR R W A 7K A T A8 B A5 RS ) A
e, WRIEGEREE . RSN, ARG EIR S
TR

Bl BT BARAREEFUAR AT ] R ok S
BB , T R A B R s /> 67 T S5 R
FERIEAE AT B SO B ARG T . 5 BT ROR
WA AR AL SE (— ) X THIR BRI RL 20



@ Universe
Scientific Publishing

Power Technology Research
ISSN: 2661-3476(Print) B8 A AR 2022,4(6)

FUCRAER; (=) b mi IR L fis B A, RSN R
MHAR RGN AT RESS IR 2, A X S R RS AR TE
WA RE; (=) B EO8 B R SOS B0
Fill () FEAEM . BEMEIEHE; (1) 8dE
FRARL, BaAA ] A TE A A0 TR A H -

Z. HFRREMIEES

gt I, fegehy “EFAMTE” JH A AR5 I 4 ]
T, A G A5 R PR B, R
THY . RS TERG (GNSS) figHds., &5
IR E I O AT B () S R, ERTAE TR SRR LT
FUERELEA IR B B 248

=. REMEK

TEGETT LU B A sl B R AT DL O T4 ff 4 rh
B877/5 (R TRV N [ W 7 8 G AW: S B 780 2
Al AR SRR Ag 0 ] E A SR B AT O e A4, . A
e UF, TR R B A SO SO A RAE A Y
&, PAGeH 5 A B S n R e . SE BRI £ 32
KF, ZUIHERAEE ST fe KRR bl R0 23 A A s
], B S0 B BE AR E A Ml I AR B
LR B BENLINRE . 202 BENLA AR B R G REALAE . ]
HRREALI RN R — RS E 1, BB R,
AN PR B AR T B BB AL AR S — oA X
B, AR SHTBESEN, AT S
AR BRI, M, 53 B IrE A i —H B B b
AU, KO T B AR ) 2o A . X ARARY
A, T A AR 2 Y Te A (B

M. BRI HE AN 4> 4

HEFPCR Y Ak B B RVRI ML 2= T . BdRIE
PRI D0 0 98 B3 A i 32 Y0 2 5 e 1 A 2 ) )
ARG R FR, XEAFFAES BRIk, Hlan
NTHZML (ANN), ZEEmEIL (SVM), F 547
Br (PCA), ffie/h =3 mIH (PLSR), #E5H % (GA)
PR B W HBRER (—) AR S B,
(=) WFARZEAR MM, X i 2 B0 5 5 (B AN Uk,
PAKe (=) ATLURIHIEUE, Jrd, kR 25800 .
PR H T SR S, BT R — A SR
B, FESFSER AR T AT 03 X, 3 20 2R 1l e 4
S, A SR SRR 25 . BEPLARAK (RF) J243
FMEIARIE R (CART) ESUEES, @k Az
FERE “BEALME" I AL, I BN 32 35 B
RIS, AHLLZ R, “36487 BE TIFZRMEER,
hoosting £ K T —UGE AR I 25 7% 18 LRI 4325 420
BRI IR

H. MG HTFIRTARAL

SELLES N W R 42 B VA i i S DRI B S TR S
ST, BT Tobler A, 120 A F5 H T v WL
s ALY (Tobler 1970 ). 7% {51 40,455 Jey i 2 1] -
823 I s S S 7 R < et L1 G R (£ 8
(BB T B AR B AR 1) S S 2 b
X, AHILZT, R B IR AR RO B BT R
AHERAE A AT Y48, A DASSTI o7 B 2 P ek, ik L
1) (R R 4 B B i R el il 7 A e LAk, £k
PERTRY 30 /N ARG, SRS AR 221078 SR
. H—m, BREERESRE-FEEREN, B
Mgl & iy 0 (S HbR AR E ) S0 k5
() e Al ) 1 O AR 1Y)l B B SR AR A, DAAR
=Ry TR G PN RS2 a2 1 (= N o AN L6 1 L1
B, AT R R R R . (HS2, [T A
TE, BINTed el fe h s 22 B g R I AB ek, DL
X AR MBI AR R EOR . fEHL, 40 TR (—) B
I 2 skl (=) ZE4R BRI b a1 A
5 T RSO A LR MR SR A R Hfgl e
FE T (— ) AT b P B B AR S AT K, A
(=) I IREETHRIAHESE , S SLELE v LR “A I
MR” 8 “AFmE” k.

Ny B R P RER

Bl T FPE L THE AR D) A R R S R o R
S8 WD P T B AR AL TR AL Sy . B IRER
R 7E T vk iE A Bt e S I s (R 2L A B8, DR AR
PR (B, nrULeRTLrsh ). L5 (fln, #ersh
LA SE R IR EE ) RN ) HCH (BAnGcse ) i mi b ryh
Frfgid 22 R X ik, i T R —Fhas | 5 i 2
Her B, PRt A P 30 i 1 SRt 7 037 0 52 6 2 v gl
TR AE, AR ICERE BRI TR SR

Al UL 6 (Vis) (400-780 nm ), T 40 4b |2 4§ %
(NIR ) (780-2500 nm ), #Z¥ELLAM (SWIR ) FHRAE B
B BOGIE AT s LU B R, AR SR A5 5 0F R R
JE Hi U /D Y SRR RN OR B AR IR . O T 4R EUE B 5L
kIR TH, ATLLE RS e =l +
HERRPEARSS &0 FE TSR0 R OGS T T BH 2
FAcHefie S (CEC), #AUK SR (AWC), HHEA Lk
(SOC), BRARANEE, pHIA, AIACHLH ANl S0, K+
o, ATEEHUER, EOJTE, WCa, Mg, Fe, Mn, KAl
Cu, VAN ASEREYMERIE . L AE 4250 LA F m sk A
a iRt e Y . Ehay . KR Y 2 (R 2 L
FHAGIE . Dematte 25 A & ¥ Landsat Y6 1% 2 5 28045 5



Power Technology Research
ISSN: 2661-3476(Print) B A AR#F %R 2022,4(6)

@ Universe
Scientific Publishing

IS, OC I CEC 22 [RIA77E i BE A e

ARE A A AR BEIR P L DR i . R Y L
AEXHE R A, R T s )3 R SRS, BT
AR &, PR ERAR AR . S A E e 2 ok
WA BRI B BEAh, SR im BRI (N
FHER AT ILZK (mm) SRIFL, IEHSHEmH
FERE B RUK A SR PR T R L A AL RS A% . B 4b
FRLL K U FNAR SRS IE A 4 FR AT 53X 30 T AR IEAC /Y
{ERTATEL il i LA R 228 9645

Az CAER T RE M S AR (— ) Al AR i
MR 22 I ARVF LI R G, D () 4288k
DI85y JEm e, ln, JoMB A SE e A e A
PRI GRS S 00 v A i P, 3 (0 FH 8 0 R
V14 b T SEC 250 B0 () VI B 1) M 26 . AR A B %
A Zr B PR CAEIEIR A 400 (SMA ) B[R] A%
G5 IF . SMA MR A~ 40 28 5l i 03 1Y) L 1) 35 25 43 Fi AR
R IETE, DT i L™ T T . SR, 2
HHERHE R T B E Y (B, RIEVRE . MYE
S ESEIMI R ) WG EREHME S, SR - ekt
BIETL . BRIAT, RN HEMZ A6t . 23 [l A ) sk
RAMER E o BRI, T 32 [ 5, SMA S B
T IE G T A 3T R

RN T L R . (—) R TR
T ERpEeER R T R = B R e g, () H
ARFERON . MR RN B AR BE AR A . AR L ORI A
WERMIEAE S, (=) KREEIRENREWE, s8ds
R TRIAE DG BRSRAESCR AN E PR E] ), (P9) 7514
JREZ BT, Y SR S AR, S 1
T R R, A RN R A AR T T LA
e AR ERAR bR o T B AR AT B ) e 81 43
SRXT AR, (R FIRESSIBEIPRSR, Ak B =
GRS AR R D BAE B 3k LE e 50T LU d o348 I
—fE PR R MU, IZE TR IS IS, B
T FISAAG 1 B AR (R REAE

. FhESIREFEENINBE

BARBCT AR [ I A R H G, (R R AL BLIA R
. SIS I DA B B TE BT 4 3 A T BEIR B B AE
R AR B N AT SO A e A R L, AT
VM Z % pR % (PTF ) TiUGXSekEpE . OCT PTF (31
PEALRERE: (—) BUNBE (P) MR ; (=) 4
PR B | AR R R HEA LR (=) AT HE
HbFEA AN b TR A R

PTF i 0 2 Jo B R LR mlH 7 SOt

AL (GLIM), J7 Uik il (GAM), &4 (NN),
SCHFI AL (SVM), PRy CENGr2E, [mIERERIBEHL AR
Mo W, LRPEREBARGH A, Bl TS5 HER R
PEAF S 14 22 T LV [ 0 L2 B Ak 22 - B ot i 3 5 )
A Z BIMEAEL G R, XS B AR 1Y A G
WMo FRFNX—pi, WOMSEE BN ELREE,
R TE S AR 2= 2 vk (AINN, SRRk,
BEALARAR, 2200 F 3E 0 AR R 3£ 2 20T (PCA))
AT BRI A A SO RS . PCA B KA K580 o5
SRR G b, IR LA B 45 AR ok i T2
G5 s /N (T 3 €1 et =S R i) R E
PCA W] REAAE I, A ADUR B B2 AR 1 sl 2800
(NN R BRI, RE LR B3R5 B & L. SVM
FERZME . A2 Sigmoid 323U BRE TR ) TCBR 4t
25 (8] Hp AL o AT T4 . R T PTRGE T AMEE 25
PR TR A B 2 SQUAR S PR DG SRR T 48 . SR,
ANGER MBI T iatT, IV iR . HoAb
25 R AL L B A Y (e, e ) %%
BE, AU A YRS ) SRR SQL AT 5, X
SEFEBR AN SO PRE AR BE UG, T EL7E HIEDy R R A
OER

I\, TEREHEH (SQl) i

IR G ITHEALE A Y 25 PE e v/r FH P RS Y e
Tl s A VE AT eR BRI A 4552 (3G L. AE R3O
S RTEYE, FEADE e, REXEEWN, X7
) — > B 35 491 1 2 3 T Ulisol (/&5 8 XAk, AR A LT
(OM) 43 ) FilMollisol (7FHL 5 N JE B =5 OM + 43 )
Z A [ A 22 5 IPE5 FL S . OM SR 2% 1) Mollisol 1] BE & J
Weff, RBOZPARRAY, 1 OM 2% (¥ Ultisol 7] BE7E L2
R ZEVER, I BRIZSS T R4 . Hussain 58 A3
B, HREOT AT LIAT R0 W AN [R] A - SR X . P43
{18 5 — B S0 1 T R R S b 2 A s B E AR D o it
TEC A A SR A A, = /KF - 3ENOS 143 ] fig
SREAK, PUAERX AL BT, T 7K T5 4 i gl i
RN HARL, FE— AT KO AR R HIX, 1553 AT RE
AL X 5 NO3 K (TR AR o SR, A0 SRk Fh o 74k
TS HE, XA RGeS, Fob el
Xof A [ R A AN A B I A

. FHEEREERE

fif B A B ) — A B PR O B A AR T M, MR
PR S X F a8 8] EORS A0 + Jere e L an it
AT RS 2 e, Xk A RIAEGE PR H AR B
75 AT 5 DA St o AR A B 0 R S R A BEE . AR,



@ Universe
Scientific Publishing

Power Technology Research
ISSN: 2661-3476(Print) B8 A AR 2022,4(6)

MBS BT, ]I RYTA T N 52 B (R [ Y
CROCEET, R AIASCTE Mkt e A% (R2) #ALKL
T fif e 5 RS R L. SR, R o R A
ke, fln, A3 VRRBIEs], DGR TE
Pho KR 7 ] R2, SFRRZE (ME) MR 22
(RMSE) #4744k, Hrh R2, RMSE 5 ME %, %W
T AR e 5 S PR A R 22 18] A OGP R v . SRl
BRHMER R " BEE RN 18] +1, IE “7 {53
ANIEREE, 1.0NERRAE, 108728 & Z 8] B AT KRk
o 15 2 A ) R S DAl 1 AR R I, 23R
IR ERERER CHBERRRM A 5028
R Z RSB LR UEAT HEAS, i Kappa Index W PPAs 47 2 1%
ENINLIRSSI N [

%Fit

X— Tk tEId 1 B S8R R BRI S T
HAR s, VIR s AL Z8N, R s 2R
i, BARECTEAE—T IR R AR, (HER]
T2y, AT LA IR A U, BEAT SR AT A
BEVE RS, X EEIRER AR LR B e fe i E Wi
w1, KRR FRCR A s S P25 5, 8
AT LA VA L b e P 552 B ) P58 AL 2 L R B L
PREATIORE RIS 23 nT AR AR5 8., IR LR ]
AR RORS CAL i . R TAOWN T, SQUAE BN 41T M
Wi, fhged/. SR, Tk 20 R SQI, SQIFEARAL
AR AR 1 R BRI AL IR, LR SR AR R R 0
BBEE e . 5 SQIs MR HARMT ST AT AL S (— ) &
AN R G PRI I F A () PP 4E
FHES RGNS 1 ARSI (=) SALSQIZ: 4L
FHARBGE B .

SE

[1]Fleming A, Jakku E, Lim—Camacho L, et al. Is big data
for big farming or for everyone? Perceptions in the Australian
grains industry. Agron Sustain Dev 2018; 38(3): 24.

[2]Gleick PH, Palaniappan M. Peak water limits to

freshwater withdrawal and use. Proc Natl Acad Sci 2010;
107(25): 11155 - 11162

[3]Goovaerts P. Geostatistics in soil science: state—of—
the—art and perspectives. Geoderma 1999; 89(1 - 2): 1 - 45.

[4]Grunwald S. Multi—criteria characterization of recent
digital soil mapping and modelling approaches. Geoderma
2009; 152(3 - 4)195 - 207

[5]Guo LB, Giford RM. Soil carbon stocks and land use
change: a meta—analysis. Glob Change Biol 2000; 8: 345 - 360

[6]Haji Gholizadeh M, Melesse AM, Reddi L. Spaceborne
and airborne sensors in water quality assessment. Int ] Remote
Sens 2016; 37(14): 3143 - 3180

[7]Hartemink AE. Soils are back on the global agenda.
Soil Use Manag 2008; 24(4): 327 - 330.

[8]Liu X, Guo Y, Wang QL, et al. Assessment and
mapping of soil nitrogen using Visible—Near—Infrared (Vis—
NIR) spectra. In: International Symposium on Photoelectronic
Detection and Imaging 2013: Imaging Spectrometer Technologies
and Applications, (Eds.) L. Zhang, J. Yang, Vol. 8910

[9]Manandhar R, Odeh IOA. Interrelationships of land
use/cover change and topography with soil acidity and salinity
as indicators of land degradation. Land 2014; 3(1): 282

[10]Mattikalli NM, Richards K. Estimation of surface
water quality changes in response to land use change:
application of the export coefficient model using remote sensing
and geographical information system. J Environ Manage 1996;
48(3): 263 - 282.

[11]Wyckhuys KAG, Bentley JW, Lie R, et al.
Maximizing farm—level uptake and diffusion of biological
control innovations in today’ s digital era. Biocontrol 2018;
63(1): 133 - 148.

[12]Yemefack M, Jetten VG, Rossiter DG. Developing a
minimum data set for characterizing soil dynamics in shifting

cultivation systems. Soil Tillage Res 2006; 86(1): 84 - 98.



