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Portable  X-ray  Fluorescence  (pXRF)
equipment allows for rapid in situ analysis
of various geological materials in a short
period of time. While the detection limits of
each element are limited, the presence of
detectable quantities can be a valuable aid
to field teams, directing surveys and
sampling to more favourable areas, saving

time and resources.
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How does the equipment work?

Ejected K-shell electron Incident radiation

A process whereby electrons are

displaced from their atomic orbital

positions, releasing a burst of energy gt e »»
characteristic of a specific element. ?0
This release of energy is then / XN
registered by the detector in the XRF
instrument, which in turn categorizes \ X A/ " i
the energies by element. sebuton \4\.://

(orbits)

L-shell electron

‘ fills vacanc
K, x-ray emitted " -



—

H 1 . - . - He 2
g -ra sorption and Emission Energies of the Elements
14 ]
N . .
-
- B Lin
10079 " - 40026
. v M. p— 1“:&*
- — Il
Li 3 | Be 4 , Mz ™ B 5|C 6N 770 8| F 9| Ne 10
lithium beryllium l Ls, y L boron carbon nitrogen oxygen fluorine neon
“n
L nz 108 N . M, 188 183 284 277 410 3oz 543 525 [ BT BT (1)
5 F Atomic Data and Energies from " L ) 4 * — Ly 13 18 T 42 I a8
" * -
b W. T. Elam, B. D. Ravel and J. R. Sieber, u Len 1 L — : ! 1 = » =
Symbol Z | Radiation Physics and Chemistry 63, pp 121-128 (2002) ' I Lo. | La .r',‘ Lg
Ro41 4 | amn " name o 0pg OE an | . | l o K5, nE 1201 aa L saa et | 100067 4055 | 15.9904 2 | 18.0084 o | mare
: noR
K K . . e - oss 05 .
Na 11 | Mg 12 ! ﬁ '1‘: [; Common axidation states from wikipedia.org, after :4 ¥ nfr o - Al 13 | si 14| P 15 | § 16 | CI 17 | Ar 18
. - N 7 =3 — Il - .y -
sodium magnesium jrtee L o 2 N. ,G'“of'“’:d;"d A. Ea';s::‘; 1007 i L — W aluminum silicon phosphorus sulfur chlorine argon
71 1040 13 1264 1302 M,edge M, Ma fhemistry the Elements, Zn - ). om 1550 1806 1557 1639 1740 187 218 0@ 7140 | 472 2300 2065 | 2022 20622 W12 | 36 298 390
- L El [ [ ——" as 009 woue ue| 150 MR 4 B W | M m| m w 20| 2 w0
an 50 " 73 100 136 164 02 51
™ - All ineV. 72 w 135 162 00 48
Emission line strengths are appracimate, and vary with element. In
28000 + | 24308 + 265815 +1 | 0855 - =4 | JLATIE 243 4a | 3206 ERCRER R T BT
K 19 | Ca 20 | S¢ 21 | Ti 22|V 23 | Cr 24 | Mn 25 | Fe 26 | Co 27 | Ni 28 | Cu 20 | Zn 30 | Ga 31 | Ge 32 | As 33 | Se 34 | Br 35 | Kr 36
potassium calcium scandium titanium vanadium chromium manganese iron cobalt nickel copper zine gallium germanium i lenium bromine krypton
3608 3314 3560 | 4038 3602 4013 | 4492 4003 4464 | 4066 4512 4633 | 5465 4053 5428 | G089 6415 G047 | 6539 5000 6462 | 7112 G405 7050 | 7700 6031  T6A0 | 6333 7480 E267 | G0 BO46  EWO4 | 0650 BGI7 0670 | 10367 0051 10267 | 11103 0686  100BI | 11067 10643 11726 | 12658  N12M0 D207 | 13474 11024 03202 | 14326 12648 14112
W w w0 | 438 an [H 498 &0 & | S6L 528 5 1 50 0| 6% 65t a4 | Tes T2 m| e W ] 9% 85 86 | 1009 42 B | 1007 122 100 | 1196 M8 105 | 13ee e nos | w41 1w o0 | 1527 1386 131 | 1682 1e0l  M95 | 17TB2 1600 1803 | qgm1 w07 LG
2107 50 I 260 458 50 56 s 650 62 00 T wmooT™ 7D b 962 wT IM5 IS 143 um 14 1 1359 1017 [ ] 1506  15% 1 1%
205 ETY EL a5a a5y 512 &0 514 572 63 BIT Tor T8 )] s B3 820 933 98 1012 wnz 1116 1098 7 1188 1128 1282 1414 1 1550 1481 1678 1585
2 2 2 2 2 1 It 5 b " n a2 % " 9
35,0083 1 | 40.08 +2 | 44.9559 +1 | 47.88 +3 +4  50.9415 +2 43«4 +5 | 51.996 +7+3 46 | 54.038 +2.+1 +4 +7 | 55.84T +2 +3 | 58.9332 +2. 43 | S8.69 +7 | 63546 +1.+2 | 65.38 +2 | 60.72 +3 | TLSO @, 42 o4 | TAO216 Ak s | TH9E 247 4 48 | T9.904 L+l +L 45 &8
Rb 37 | sr 38 Y 39| zr 40 | Nb 41 | Mo 42 | Tc 43 | Ru 44 | Rh 45 | Pd 46 | Ag 47 cd 48 | In 49 | Sn 50 | Sb 51| Te 52 |1 53 | Xe 54
rubidium strontium yttrium zirconium niohium molybdenum technetium ruthenium rhodium palladium silver cadmi indi tin antimony tellurium iodine xenon
15200 13306 14061 | 16105 14165 ISE3S | y7pas 14958 16730 | 179ME  1ST7S  1766B | 18UBG 16615 18628 | aopoo  174B0 10606 | 20044 18367  20E6 | 22117 10279 MIESE | 20220 2216 21024 | 34350 MAT7 23818 | 25514 263 Me4) | 26711 INTI 26003 | 27eal 24210 7NN | 20200 8271 ZBAES | 4o 26358 29725 | J1E1e 27473 30003 | 1Mes 28612 Ira04 | 561 20775 33620
2065 1906 1816 | 2M6 1046 1036 | apn sop4  mer| 2632 202 210 | 2608 MY 2003 | zmee e saed | M3 M5 0636 | 32 WE? 1| 302 3016 201 | sess  srr doas | moe sz amo | MIE 3400 365 | 4238 3573 W | M6 WR0 3000 | aeem enz s | 4939 A0 06 | 5188 A3 AT | ss3 a1z asl
1864 1751 2007 1871 HE6 10 7 7136 MES A 2636 23 i 535 2067 03 346 WM M i 130 35 380 35 | IR 115 s | 338 1887 1™ | 4156 41 03| 43800 4 q7 | es12 4079 4570 452 07 4gol | 5107 AAE 5038
1804 1682 1040 1806 el 19 73 2044 2371 2168 3530 FH2 26TT 473 2838 2558 04 2607 3002 | 3973 836 371 3351 2983 3347 | 3538 133 /W | I 3286 anz | e 008 [ 4933 36 ey | 43m ITEE 229 4557 3038 8506 | ATEE a1 4T16
12 134 156 179 202 8 264, 200 307 35 358 405 P e =8 sm sw | 573 571 a2 60 019 G| 676 6 69
B5.46T6 w1 | ere +2 | 88.0050 x| Wz +a | 029068 <45 | o5m4 5 yagn | ST.00T +447 | BOLOT +1 44, <0 | 102.906 +2 4, +¢ | 106,42 12 s | 107.868 o | 11281 +7 | 114.82 +1 | 11868 .+t | 12076 3,48 48 | 1276 avnva4n | 126805 41 4n 47 | 15120
Cs 55 | Ba 56 | La 57 | Hf 72 | Ta W 74 | Re 75 | Os 706 | Ir 77 | Pt 78 | Au 79 | Hg 80 M 81 Pb 82 | Bi 83 | Po 84 | At 85 | Rn 86
3 c a q . PSP - . . . .
cesium barium lanthanum hafnium tantalum tungsten rhenium osmium iridium platinum gold mercury thallium lead bismuth polonium astatine radon
SGON5 0T MSED | 7441 204 BITE | 0SG5S B2 NPTOT | 66351 GGT0  GI34A | e74ic  G7S3E  GEXID | GOS3S 59318 G72A | TIGTE G141 GEO00 | 7347 G000 T14d4 | Teiii  @4B0G TS0 | 7pans  esa31  7SIS0 | BOTIS  GBGG6  TTSEZ | B3I02  TORIG  B0gss | USSB0  T2NFD  B2GTY | mB00  TAO70  B400 | 90536 FMAOT  B7M0 | ogios  7ozen  posos | 05730 BAS1G G304 | ODAGA  BIVES  G4B66
574 47id 4641 | B4BD 40X 4BE2 | G266 GA3  GOST | 14271 Gf4 906 | 41682 B8 GM3 | wzieo  omie eers | ADGIT  A040 0BG | A39GB  404i  A0A7H | 43410 0M63 40540 | 1weee  1ime  woess | 14383 1610 16 | 14830 lowr 11560 | ASBT @030 1403 | SBE1  A2TOE 12007 | 16388 1BM1 %60 | 1een0 136w imes | ATAS3 LS M5 | MBO4E I 1350
5350 4518 57T 5674 4578 5531 5891 5038 L3y 3 173 w3 =19 11136 G343 10808 TI544 L Tr 11288 11958 oo 11685 | 17385 oass 1202 17824 10708 1517 13273 11071 12041 13734 11443 1331 14200 11824 1331 14608 127213 14707 | 15200 1%14 14786 15711 13003 15247 16244 13446 15784 16TES 13876 16257 araar 14315 1670
5012 4285 4032 | 5247 4866 5154 S4E1 4647 SITE | W51 THOR =T wEBEL  B146 0643 | 10007 #3080 0051 05315 BEs? 10261 | mo&T1 a011 10578 [ 11715 T 10003 | 11564 o442 11232 | 11919 o713 11566 | 12284 908D 11006 | 17658  WOZE0 12252 | 13035 10551 12601 | 13410 10839 1295 13814 11131 13344 | 14214 10427 136E1 | 14619 11727 14052
wmooWm M| T T &6 Em G6D | 4662 i646 1700 | 4736 f7i2 370 | gees 1775 mmas | BES iBD 006 | A9E0 107 W70 W6 62| ;2 s 7w | e g 2ma | 25 2191 2w | ¥ 2067 MGY | MBA 3 D4 | BB MIE XM | gems oo mie | W XM M [ 3 ¥E4 2T
132005 +1 | 13733 +7 | 138906 4 | 1Ta.a <4 | 180.0¢8 +5 | 18388 4 +o | 186.207 <4 | 1002 -4 | 10222 41, +4 | 195,08 12 14 | 196967 11,43 | 20050 +1,+2 | 204.383 L4 | W72 +3. -4 | 20808 +3 4% | 208.982 212 4 | 200.987 141 | 2B
Fr 87 | Ra 88  Ac 80
francium radium actinium
100137 B6106 07474 | 103922 SB4TE 100130 | 106755 GOBBe 102846
18639 14976 L4312 19237 15445 14747 19840 15331 15184
ITHT ML UTNM | IB4B4 1526 I7B4E | 19083 ISTI 1848 Ce 58 | Pr 50 | Nd 60 | Pm 61 | 5Sm 62 | Eu 63 | Gd 64 | Th 65 | Dy 66 | Ho 67 | Er 68 | Tm 60 | Yb 70 | Lu 71
15031 12031 14428 15444 1ZII0 14808 15871 1B6S2 15106 n = . . - . .. - . [ - . - -
00 @ R | 305 186 29| M9 M0 Wm cerium praseodymium neodymium promethium samarium europium gadolinium terbium dysp erbium thulium ytterbium lutetium
2302 +1 | 226025 +2 | 227.008 + 40483 34TI0 41001 36027  A0THG | 43560  3TI61  A2ITD | 46184 3ATIS  ABEDT | A6E34 0116 45404 | 4E610 41542 ATO38 | 50230 42006  4BGOS | S1996 44482 50385 | pyppe  a4sooo  syupa | 9960E  ATSAT S3ETT | S574B6 4028 55674 | 59300 50742 5TSO5 | G133  S23BA 50382 | 63314 54070 61200
680 5361 5374 6835 5501 t40R | TIZE 500 571 Ja28 &7 56T | TTAT &7 6106 [ gosz BETL 4% | 83T 1 6688 HTOB 7007 60 | gaug 23m ] a3 | wrs1 A s [ wme @ B6 | yp4ss BE15 3 | 10870 BB4E EEDS
6164 5262 BOBE [TTT] AT [ L7 [ m3 1861 B3 | TH2 201 T8 | fEa7 BLH Tapt | Toam (7, et 8282 BTE 002 | gEEL 7248 p4a7 | BO1E TEX ATE2 | 0264 7L D6 0617 a2 042 | oare B oy 10349 B7i0 14
. . 5723 4830 BENM | spea  s035  SBde s78 G0BB | G40 5432  &m | 6716 5633 6587 | Gury  ses0  GBA4 | raa3  6es3 70 | T5M4 6273 TG | 700 eaop  7e3s | BOT1 6720 7011 | B358 G649 B190 | 8648 TIBO  BAT2 | poa4 7426 B7s3 | 0044 TESS 0038
https: / /xrayabsorption.org /xraytable BA4 AR w02 920 [ [ 5] L] 1002 1027 1093 1Mp | 1083 e 106 | 1198 17 151 | 1100 1181 1213 1241 1733190 | jage 1284 iz | 1351 12 1383 (1400 1404 1448 1468 1463 150 | 1578 163% 15T LL L
Version 4, 2020-April-19 14012 i 04| 1400008 3,44 | 14424 <3| 144013 +a | 150.36 e[ 151 06 +3.43 | 15728 +1 | 158,026 o | jeas 13 | 164.53 1= | 167.26 1 [ 168.934 va | 1r30e +2 | 1TA06T +
Th 90 | Pa 91 | U 92 | Np 93 | pPu 94 | Am 95 | Cm 96 | Bk 97 | Cf 98 | Es 99 | Fm 100 | Md 101 | No 102 | Lr 103
thorium protactinium uranium neptunium plutonium americium curium berkelium californium einsteinium fermium lelevium belium lawrencium
109651 @3351 105605 | 13601 OSBEA 108427 | 115606 08440 1NI303 | yoppcy qgaose 11azae | 120701 103734 19708 | 124062 NDGATZ 120284 | 128241 100271 123403 | U31SS6 112121 126580 | 134039 115037 120823
20872 1A% 16680 | gpuns  jesm deind | MPST UMSE NS | aagnp  gmop  op7ger | 73104 1541 75T | 238OM  IOLI0 15060 [ 24636 108 196eg | JS3GE  MOMS 10110 | 26018 M@l 106t
10603 1002  iPS | pe3le  1sTon 19T | BOME  ITEM MMM | 29600 17vR1  d7a4 | 22266 105 710 | 2963 4GDS6  MOTE | 23661 M7 2735 | MOTL DI 20i6 | IG008  MEM a7
16300 12068 15588 | 14733 13301 15000 | 17166 13614 16388 | ein  13ses  geyee | 18057 14383 iF2ua | 18510 14620 17630 | 18070 14061  1BOS4 | 10435 15306 16480 | 10007 15660 18016
3332 W 340 3442 0Tt 40 W/ET AR EETY B4 T WIS 3715 0w BH W0 WX BE | 008 5 a4 | 4177 WIE 47 | amar EE £
. : 131038 4| 231036 45 | 238.051 T Y + H 239052 e L 243.061 15 A 45 | MT.OT 13| 24707 1504 | 25008 13
arie Sklodowska Curie : Ef el Sl e




Each element produces a unique footprint

Electrons are fixed at specific energies in their positions in an atom, and this determines
their orbits. Additionally, the spacing between the orbital shells of an atom is unique to
the atoms of each element, so an atom of potassium (K) has different spacing between

its electron shells than an atom of gold (Au), or silver (Ag), etc.

The actual time required for a measurement will depend on the nature of the sample and
the levels of interest. High percentage levels will take a few seconds while part-per-

million levels will take a few minutes.

https://www.bruker.com/en/products-and-solutions/elemental-analyzers/handheld-xrf-spectrometers/how-xrf-works.html
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Field chemical analysis

Verification of Measurement of Field
the equipment standards and blank measurements

Data verification Download of data
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1 — 3 mm-diameter analysis window 4 — On/Off 7 — Analysis trigger

10 — string ring
2 — Proximity window 5 —-RX turn on light 8 — Battery

11 - USB
3 — Protection cap 6 — touch monitor 9 — open battery container
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5. ) @ 08/02/2018 Battery

11:02 Bh active use

@ Method
ALLOY
(1) 2) 3) (4) (s)(e)(7 Measurement time
- ) - - - - - 5s.
ALLOY 5s. 1219 & ALLOY o a 12:54pm & D

User
Operator

Warning

The proximity safety
sensor is currently
disabled. You must use
the benchtop stand for
your analyses (as per IEC
62495), or re-enable the

Pull trigger to proximity safety sensor.
start measuring.

f‘rg Wireless

! Bluetooth and Wi-Fi connections

If unsure, please refer to
local radiation safety
regulations.

Do you wish to re-enable
the proximity sensor?




ALLOY 5s. 12:56pm & [1 BALLOY 5s. 12:57pm &

SAMPLE INFORMATION Set Sample Name:
Set Sample Name ( ‘Sample 1| ) ‘
Noname 1

. Set Average Result Name
Sample recording T | 5

data
and sample reference

Set Sample Properties

Additional Information:
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12211pm & [{

ALLOY 30s. 12211pm & [

Please note that your body NONAME 9
should be as far away from the SS316 )
device as possible when taking POSSIBLE MATCH 172
MEASURING IN PROGRESS... 2s
the measurement. |
ELEMENT ‘% +/- ‘LIMIT
Fe 68.65 0.662 60.00-73.00
Cr 17.49 0.316 16.00-18.00
N 896 0.282 1000-14.00
12:13pm & [ Mo 294 0.056 2.00-3.00

Mn 1.45 0.094 0.00-2.00
Pd 0.29 0.034
Cu 0.23 0.039
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12211pm & 0]

NONAME 10

SS316

POSSIBLE MAICH (1

o LIMIT

Fe 68.70 0.895 60.00-73.00
e/ 1749 031c 1600-1800 Cr 17.35 0.428 16.00-18.00
Ni 10.96° 0.282 10.00-14.00 8.75 0.372 10.00-14.00

Mo 294 0.056 2.00-3.00 - L - . e
1 |Name Comment Class Date Time Duration Reference Pass/Fail Grade GPS Lat.  GPS Long. Additional Camera Im Na

" NONAME 9

- 585316 )

> POSSIBLE MATCHAY/2)
L.  MEASURING IN PROGRESS... 2s

ELEMENT % o~ UMIT
Fe 68.65 0.662 60.00-73.00

ELEMENT %

prwy : :
/- § Mg +/- Al +/- Si +/- P

Mn 145 0.094 0.00 - 2 a1 REE-FP 22.6.2021 07:54:50 120 Al-5005(0.6604) AA-1100(0.6618) img000016.png
3 lutala2 REE-FP 22.6.2021 08:05:38 120 img000017.png

4:|uta|33 REE-FP 22.6.2021 08:13:07 120 img000018.png
Pd 0'29 0'034 4 REE-FP 22.6.2021 08:24:16 120 img000019.png

5
6 5 REE-FP 22.6.2021 09:00:18 120 img000020.png
7

Cu 0.23 0.039

6 REE-FP 22.6.2021 09:06:06 120 img000021.png
B__ZBSC-ADS-I REE-FP 22.6.2021 11:01:27 120 img000022.png
9 |295C-A05- MiningLE-FP 22.6.2021 11:06:55 60 img000024.png 0.8185 0.0798 9.6601  0.0345  25.912 0.0287 0.34
10:295C-AD MiningLE-FP 22.6.2021 11:16:37 60 img000025.png 0.4255 0.1015 10.8644  0.0429 29.4568 0.0366  0.28
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12 295C-A06-| REE-FP 22.6.2021 11:49:41 120 img000027.png
13 295C-A06-| MiningLE-FP 22.6.2021 11:52:32 60 img000028.png 0.8369 0.0786 10.2136  0.0355 29.7437 0.0312 0.1

147295C-A07»S REE-FP 22.6.2021 12:17:32 120 img000029.png
15_295A-A01-I REE-FP 22.6.2021 13:24:15 120 img000031.png
'IGQZBSA-AUI—I MiningLE-FP 22.6.2021 13:27:01 60 img000032.png 0.3596 0.0732 10.3802 0.0355 30.7428 0.0318 0.13
17_295A»A02»I REE-FP 22.6.2021 13:41:29 120 AA-1100(0.8047) Al-5005(0.8483) img000033.png
18 | 295A-A02-1 MiningLE-FP 22.6.2021 13:43:58 60 img000034.png 04201 01035 13.869 00509 217051 0.0335 0.14
19ﬁ295A-AU REE-FP 22.6.2021 13:56:46 120 img000035.png
20 |295A-A03-C REE-FP 22.6.2021 14:15:49 120 img000036.png
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234295A-AU4—I REE-FP 22.6.2021 14:55:32 120 img000039.png
Z4ﬁ295A-AD4-I MiningLE-FP 22.6.2021 14:58:09 60 img000040.png (1] 0 9.6859 0.0307 30.6275 0.0282 0.0
25 | 295A-A05-5 REE-FP 22.6.2021 15:18:27 120 AI-5005(2.2002) AA-5086(2.2995) img000041.png
26ﬁ295A-A05-S MiningLE-FP 22.6.2021 15:20:43 60 img000042.png 0.4534 0.0913 14.9322 0.0497 21.9773 0.0321 0.10
27 295A-A06-1 REE-FP 22.6.2021 15:35:20 120 img000043.png
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Field day routine:

Before each measurement or at the end of a workday:

1) The integrity of the entire system should be checked, in particular, whether the analysis window is
damaged. If the window is damaged, it should be replaced immediately. It should be noted that this window is
the detector's first line of defence, so its damage may compromise the integrity of the detector itself.

In order to extend the life of the window, some precautions should be taken during the measurement.

2) Turn on the equipment and GPS at least 5 minutes before taking the measurement so that the equipment
signal stabilizes;

3) At the end of the day a set of analyses should be performed on the blank (SiO2) and on a standard sample.
This data should be recorded on the device and downloaded along with the rest of the data at the end of the
week. This data will be used to detect any analytical deviations in the device.
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Field day routine:

Mame  Gam Dumtln S CaP T G0 MaB) Rt NIB) i) =) PO
356-A GBM911-15 Mining-FP 60 8.0449 3.8947 0.113 0.0774 0.0763 14.6325 2.2827 0.5027 0.0229 0.0239
356-A GBEM911-15 Mining-FP 60 8.3739 3.9006 0.1172 0.0772 0.078 14.6212 2.2607 0.5002 0.0224 0.0225
356-A GBM911-15 Mining-FP 60 71.8797 3.896 0.1176 0.0683 0.0735 14.4815 2.2646 0.5072 0.0219 0.0231
356-A GBEM911-15 Mining-FP B0 7.9522 3.8784 0.1176 0.0725 0.0809 14.4442 2.2408 0.4999 0.0211 0.0236
356-A GBM911-15 Mining-FP b0 7.695 3.7733 0.114 0.0692 0.0751 14.1021 2.1894 0.469 0.0215 0.0219
356-A GBM911-15 Mining-FP b0 7.8028 3.8346 0.1126 0.0769 0.0824 14.5021 2.2683 0.5048 0.0233 0.0234
356-A GBM911-15 Mining-FP 60 7.9812 3.7435 0.1151 0.0681 0.0692 14.3223 2.2815 0.4946 0.0237 0.0246
356-A GBM911-15 Mining-FP B0 7.8183 3.7511 0.1165 0.0737 0.0847 14.4462 2.3078 0.5067 0.0236 0.0233

8MS11-15 Mining-FP 62 8.942 4.1465 0.1238 0.0676 0.0896 15.6941 2.4206 0.5835 0.0277 0.0278

Certificado Mining-FP 60 8 3.77 0.114 0.084 0.084 14.78 2.28 0.502 0.026 0.026
e,

Blanks also have certified values that can be expected, higher than those, the worker should consider contamination of the
window. To check for contamination, the worker should measure reference materials before and after cleaning the window to
observe differences.
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Geological materials are typically quite heterogeneous. Therefore,
there can be significant geochemical variability due to various factors
such as variations in texture, mineralogy, alteration, color, hardness,
rock structure, or the presence of mineralizations.

Thus, whenever possible, it is advisable to obtain as many analyses as
possible on a given point (4 to 5 are recommended for rocks and 6 to
7 for areas where mineralizations are suspected) to obtain the most
complete geochemical characterization possible of the object under
study. The example below should be followed.

Sample moisture attenuates the XRF signal
(Parsons et al. 2012) and sample inhomogeneity
induces measurement irreproducibility (Gazley
and Fisher 2014); Therefore,

Wet days measurements need to be avoided
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