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rQ /b-r2 + M ii2KTiiQ Mbr2  i?2 [m2biBQM 6?2Qr Km+? //BiBQM H
bQ biQ #2 +QKTmi iBQM HHv 277B+B2Mi\d

M //BiBQM H p2Mm2 Q7 2tTHQ  iBQM Bb #v 2t KBMBM; i?2 772+i Q
K M+¥2 M/ T?vbB+ HBM+QMbBbi2M+vX #2ii2° mM/2 bi M/BM; KB;?i
bBKmH iBQM/ i iQ BKTmi2 HH KBbbBM; p Hm2b M/ i?2M T2 7Q KB
BM2 ?Qr K bFBM; /B772 2Mi KQmMib Q7 /i BM/B772 2Mi K MM2 b
BM+QMbBbi2M+vX 6Q° 2t KTH2- r2 KB;?i 2tT2 'BK2Mi rBi? K bFBM;
/i > M/IQKHvV Q K bFBM; bK HH +QMiB;mQmb TQ iBQMb Q7 i?2/ i X

eXkX8?vbB+b@:mB/2/ *QMbi~ BMib

IMHBF2 SALLb-r?B+? "2iviB+ HHv /2bB;M2/iQ bQHp2 r2HH@2bi #
S.1b bm+? bi?2L pB2 @aiQF2b-"m ;2 b6-Q HH2M@* ?M 2[m iB(
BM S:LLb KB;?i#2 # b2/ QM BM+QKTH2i2- bBKTHB7B2/-Q ?2m Bbil
T°Q+2bb2bX h?2 b+B2MiB7B+ +QKKmMBiv ;2M2° HHvV ;'22b QM i?2"
iIBQMb mb2/ BM SALLb- bi?2b2 2[m iBQMb ? p2 #22M 2ti2MbBp2Hv |
+'Qbb i?2B" "2bT2+iBp2 /QK BMbX AM +QMi" bi- S:LL +QMbi* BMib
Q m;K2Mi2/ /2T2M/BM; QM i?2 p BH #BHBiv Q7 /i -i?2 bT2+B7B+
i2°2bi- Q i?2 M22/iQ TT QtBK i2 +QKTH2t BMi2® +iBQMb rBi? bBK
2t KTH2- Qm® "22 @G K#2'i +QMbi° BMi 7Q° S _jX/RKRiBHBXBM am
bi iB+/B77mb2 ii2Mm KBrQ B +QRE 78 MBRIM 2 +2bb "BHv 2QH/i' m2 #2
i2°[m HBiv+ M+? M;2i?2 Qm;?i?2r i2 +QHMKMX JQ 2/ i rQmH/ 4
MTQM i?Bb +QMbi° BMi BM 7mim 2 rQ FbX aBKBH "Hv-i?2 h1JS 2M
I2b+ " B#2/ BM am#b2kQBONOI 7 +iQ  BM ?2 i 7THmMt2b #2ir22M i?2 b2/
JQ 2 /2i BH2/ 2[m iBQMb rQmH/ #2 "2[mB 2/iQ ++QmMi 7Q  i?Bb T°
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Pm>S: +QMbi> BMib 7Q" .P M/ hS "2 +m "2MiHv KQ 2 ?2m BbiB+ BI
2° H2KTB B+ HHrb i?2 i? M K2+? MBbiB+ 2T 2b2Mi iBQMb Q7
#BQ+?2KB+ HT Q+2bb2bX g?BH2 P.1b M/ S.1b 7Q  i?2b2 p "B #H?2
b?QrM BM 1[ne XBMY&OKBp2M #v > MbQRP2miBXBXBM: i?2b2 2[m iBQM
"2[mB 2 T 2/27BMBM;- Q" H2 "MBM; M/ T 2/B+iBM; i?2 //BiBQM H
iBQMb UBX2X- 1Mi° BMK2Mi- LSS- AM7HQr- 2i+XV r?B+? i?2Kb2Hp
TH mbB#H2X

/. P
It

/—S: AM7HQOMiIi® BMK2MiiHBMBM/BM,mi7HQTr UeXkV

It

= 1Mi° BMK2MiS 6 ik _iQi UeXRYV

r?2° 2

1Mi® BMK2Mi 4 JQp2K2Mi M/ KBtBM; Q7 r i2° 77QK QM2 H F2 H v
LSS 4 L2i S'BK 'vS Q/m+iBQM

ik 4 iIKQbT?2 B+ Qtv;2M 7Hmt

_i0i4 hQi H 2bTB" iBQM

AM7HQr 4 1ti2°M HBMTmi Q7 T?QbT?2Q mb
a2iiHBM; 4 S?2QbT?Q mb HQbb /m2iQ T iB+H2b b2iiHBM; Qmi
"BM/BM; 4 S?QbT?Q mb HQbb /m2iQ +?2KB+ H #QM/BM; rBi? Qi

Pmi7HQr 4 S?QbT?Q mb HQbb /m2iQr i2° 7THQrBM; Qmi Q7 i?2 b
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g?BH2 KQ 2 /2b+ BTiBp2 M/ B;Q Qmb S: +QMbi° BMib "2 M p2M
2tT MbBQMb * Bb2 7mM/ K2Mi Hi® /12@Q77 +QM+2 M, r?BH2 S:LLb
+QKTH2t bvbi2Kb rBi?Qmi 2tTHB+BiHv /27BMBM; 2p2°'v T?vbB+ H T
# b2/ KQ/2Hb 2M? M+BM; +QMbi® BMib iQ i?Bb /2;°22 "BbFb b?B7iE
+HQb2 iQi? iQ7 i  /BiBQM H?2v/'Q/vM KB+ KQ/2HX AMbBKTH2 rQ
#2 2[m HHv b # / biQQ HBiiH2 T?vbB+b6X 6mim 2 rQ ' F rBHH M22/
K BMi BMBM; i?2 7TH2tB#BHBiv Q7 S:LLb M/ i?2 /2bB"2 7Q  T?vbB+
+QMbi® BMi 7Q KmH iBQMbX

eXkXJQ/2HBM;

h?2°2 "2 b2p2° H KQ/2HBM; bi® i2:B2b i? i 7mim 2 rQ F +QmH/ 2tT|
i* BMBM; T°Q+2bb M/i?2 T?vbB+ H+QMbBbi2M+v Q7 S:LLbX

PM2 TQi2MiB H p2Mm2 Bb iQ 2tTHQ 2 /B772 2Mii BMBM; 2;BK2b
7QHHQr2/ #v S: 7BM2@imMBM;X h?Bb TT ' Q +? +QmH/ HHQri?2 KQ
i?72/ i BM 7H2tB#H2- mM+QMbi  BM2/7 b?BQM- M/ bm#b2[m2MiH:
BM ++Q°/ M+2rBi? FMQrM T?vbB+ HT BM+BTH2bX h?Bb bi ;2/i BN
i?72 +QKT2iBiBQM #2ir22MH2 "MBM; 7°QK/ i M/ /?22'BM;iQ T?vbB+
BM + b2br?2°2i?2 +QMbi’> BMib "2 TT QtBK i2 Q" BM+QKTH2i2X >
iQ /2i2 ' KBM2 i?2 TT QT B i2 KQmMi Q7 7BM2@imMBM; M2+2bb v
7Q ;2iiBM; Q7 T ii2  MbH2 M2/ 7 QK i?2 T 2i° BMBM; bi ;2X

MQi?2° TQbbB#H2 /B 2+iBQM Bb iQ TTHv +QMbi° BMi MM2 HBM;
?2 KQ/ 2i RRX(h?Bb i2+?MB[m2 BMpQHp2b ;" /m HHv BMi"Q/m+BM;
i* BMBM;-r?B+? +QmH/ T 2p2Mi 2 "HV/QKBM iBQM #v /B77B+mHi Q"
>Qr2p2 - /2bB;MBM; M 2772+iBp2 MM2 HBM; b+?2/mH2 rQmH/ “2[n
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Biv M/ bKQQi?M2bb Q7 2 +? +QMbi° BMiX PM2 TQbbB#BHBiv Bb i
BM/BpB/m H +QMbi’ BMib M/ M Hvx2 +QMp2 ;2M+2 #2? pBQ > M/ (
i?2°Qm;? K2i'B+b bm+? b +QMp2 ;2M+2 bT22/ Q i?2 +m pim 2 Q7 i
bQT?BbiB+ i2/ K2i?Q/bbm+? bL2m QoBbm HBx2 +QmH/ HbQ #2 2
H M/b+ T2bpB M nRPCNMAMBO K ¢ Q772" /22T2  BMbB;?ib BMiQ r?B+"
2 bB2 iQ QTiBKBXx2X Hi2'M iBp2Hv-Bi K v #2 TQbbB#H2 iQ /2p2HQ
iBp2Hv r2B;?b +QMbi> BMi +QMi'B#miBQMb # b2/ QM # +FT QT ; iB
Bi2' iBQMX

h Mb72° H2 "MBM; Bb MQi?2 bi i2;vrQ i? 2tTHQ BM;X h” BMBM;
T 'iB+mH "Hv H F2b rBi? /IBp2 b2 2MpB QMK2Mi H "2;BK2b- KB;?i 2
Bx2 mM/2 HvBM; T?vbB+ H 2H iBQMb?BTb i? i "2b? "2/ + Qbb bvl
+ Qbb H F2b-i?2KQ/2H KB;?i " 2[mB 2H2bb 2tTHB+Bi;mB/ M+2 7 °Q
BM;-H2 /BM;iQ #Qi? "2/m+2/ T?vbB+ HBM+QMbBbi2M+v M/ BKT Qg
QM mMMb22M bvbi2KbX

6mim 2 rQ'F +QmH/ BMp2biB; i2 r?2i?2° i° BMBM; KQ/2H QM bK
M/ T2HH@mM/2 biQQ/ T?vbB+ H +QMbi® BMib- bm+? b i?Qb2 ;Qp2
+ M H2 /iQ i?2 2K2 ;2M+2 Q7 T?vbB+ HHvV +QMbBbi2Mi T 2/B+iBQNMN
hS-2p2M r?2M MQ 2tTHB+Bi +QMbi° BMi Bb TTHB2/X h?Bb B/2 2+7?
b2H7@Q ; MBXxBM; #2? pBQ -r?2'2 bK HH MmK#2 Q7 r2HH@2M7(
HQ# H Q /2 U2X;X-*QMr vob : K2 Q7 GB72VX A7 bm+? 2K2 ;2Mi +
BirQmH/ bm;;2bii? i S:LLbK v#2 + T #H2 Q7 BKTHB+BiHv H2 "MBM
T?vbB+ H 2H iBQMb?BTb- "2/ m+BM; i?2 M22/ 7Q 2ti2MbBp2 ? M/@
+ Qbb HHp B #H2bX avbi2K iB+ HHv 2p Hm iBM; i?Bb ?2vTQi?2bB
bim/B2bQdi 2@MbBbi2M+v +?2+Fb-+QmH/ Q772 BMbB;?iBMiQi?2 B
#v S:i° BMBM; M/ r?2i?2 i?Qb2 #B b2b "2 bm77B+B2MiiQ bmTTQ"
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mM/2 @+QMbi° BM2/ "2;BK2bX

G biHv- 2K2 ;BM; rQ ' F BM i?2 7B2H/ Q7 2[m iBQM /Bb+Qp2 v K v T ¢
TH2K2Mi S:LLb rBi? bvK#QHB+ FMQrH2/;2 2ti° +iBQMX 6Q  BMbi M
GGJ@a_?B;?HB;?ii?2 TQbbB#BHBivQ7 mbBM; GGJbiQ /2 Bp2 bvK#
T?vbB+ HH rb /B 2+i)yX @KBHR i(?2 BMi2;" iBQM Q7 bm+? i2+?MB[1
7° K2rQ Fb 2K BMb M QT2M [m2biBQM- Bi Bb +QM+2Bp #H2 i? ii?:
2° iBM; + M/B/ i2 +QMbi> BMib Q  p2 'B7vBM; i? ii?2 H2 "M2/ #2? pB
rBi? BMi2 T 2i #H2 T?2vbB+ H "2H iBQMb?BTbX



"B#HBQ; T?v

(Rp2i2° CX HbLbBT-J F .X _Qr2- H2t M/2° E BM- M/ * b2v :Q/rBN
i2Mm iBQM Q7 T?QiQbvMi?2iB+ HHv +iBp2 " /B iBQM + 'Qbb i
G m2MiB M :"2 i G F2b rBi? TTHB+ iB@rv MQHGQF2 :12Bi2X F2b _ 2
b2 "+8yU9V,Rykje9- m; kyk9X AaalL yj3yRjjyX /QB, RyXRyRefDX
2iiTh,ffHBMFBM;?m#X2Hb2pB2 X+QKf 2i'B2p2fXBBfayj3yRjjyko

(kw? Q *?2M-0BD v" /'BM v M M- *?22M@um G22- M/ M/ 2r _ #B
*/B2Mi MQ K HBx iBQM 7Q° / TiBp2 HQbb # H M+BM:; BM /22T
S 'Q+22/BM:b Q7 i?2 j8i? AMi2 M iBQM H *QMZXPRI3R QM J +?BN

(j))F . r- _XZmBMMh?QK b-* v2H M*X * 2v-CQ '/ MaX _2 /- HBb
MmMDE "T $M2XB+b@:mB/2/ "+?Bi2+im 2US: VQ7L2m HL2irQ"
IM+2" i BMiv BM G F2 h2KT2>- iim;2bI®/KRIBBWX aQ+B2iv7Q AM/mbi
TTHB2/J i?2K iB+b- kykyX /QB, RyXRRjdfRXNT B R¢ RTRiN#IteX j e X €
bB KXQ ;f/QBf #bfRYyXRRjdfRXNdBReRRNdekjeXey

(9)°F . r- MmD E T iM2- gBHHB K q iFBMb- CQ /M _2 /- M/ ¢
S?vbB+b@;mB/2/ M2m  H M2irQ Fb UT;MMV, M TTHB+ iBQM BN
"sBp,RARYXRR9jR (+b)- 22T KyKRBOK®E ;f #bfRARYXRRI|R

(8)'F . r- MmMDE T iM2-qBHHB Kb q iFBMb-CQ'/ M S2vbBMb@®mK
'mB/2/ M2m~ H M2irQ Fb US:LLV, M TTHB+ iBQM BM?HTRER i2KT
i2° R8-T ;2b k8] jdkX h vVHQ> 6 M+Bb- kykkX /QB, RyXRkyRfNd

(eB2i2°CX .BHHQM M/ G BRPRLS XQUIHPQiib * 8N 9k8X 1Hb2pB2 - ky

3k
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Aa"L Nd3@y@Rk@3kkdyR@8X /QB, RyXRyRef"N®3i@p @Rk @ 3kk
HBMFBM:?m#X2Hb2pB2 X+QKf 2i B2p2fTBBX"Nd3yRk3kkdyR8yy

(dg2MDB2 .mX SvSPha, Svi?QM iQQH#Qt7Q /i KBMBM; QM S °
a2 B2b- kykjX

(3J2MDB2 .m- . pB/ *=iG- M/ u M GBmX a Bib, a2H7@ ii2MiBQM @ #
b2 ' B2kX2 i avbi2Kb rBi? T-TKBN, RBRNMIRN- kykjX AaalL yN8d@?9
21iTh,ff/QBXQ ;fRYXRyRefDX2br?Xikybk fXR RAbeHBNX k 26B " 2 +i X + QK
b+B2M+2f "iB+H2fTBBfayN8&IRdAI9KkjyyRKY]|

(NL a 1 'i?/ i XS?QiQbvMi?2iB+ HHv +iBp2" /B ABTiB,QMrr&2# kyk8
2 i?/ i XM b X:QpfiQTB+bf#BQbT?2 2fT?QiQbVvMi?2iBX HHv@ +

(RyY)Q? MM / 1H? KQ/ M/ MmD E T iM2X L2m Q@pBbm HBx2",
# b2/ HQbb H M/b+ T2 pBbm HBx iBQM K2i?2Q/ rBi? M TTHB+ |
K +?BM2 H2 "MBM;X AM _mbH M a H F?mi/BMQp- wB+Q EQHi2’
g2HH2 - Lm B PHBp2'- CQM i? M a+ "H2ii- M/ GZOBR22PBM2MF |
Q7 i?2 9Rbi AMi2 M iBQM H *QM72 2M+ @HmK 2 RBA 222 @M B M
BM;b Q7 J +?BM2 G2 "MBM2b Rk kN?Rk99dX SJG_- kR kd CmH Kk
2iiTh,ffT Q+22/BM;bXKH XT 2bbfpkj8fZH? KQ/k9 X?iKH

(RRQ? MM / 1H? KQ/- CB2 "m- *? BbiQT?2  aBM;?- J ii?2r _2/2HH
0BFiQ SQ/QHbFBvV- q2B@*?2M; G22- M/ MMDE T iM2X *QT?Vv¢
mB/2/ M2m  H M2irQ Fb rBi? +QKT2iBM; HQbb 7mM+iBQMb 7Q" |
bbQ+B iBQM 7Q  *QKTmiRyMY dV+2BMRYykkX AaalL kR8d@eNy9X /Q
j8ijyNRRX ?iiGb,ff/QBXQ ;fRYXRRIBfj8jyNRR

(RK)2 M _X 6°2Bi ; M/ h2 v hX AMB/Q2MXiBQM iQ *QH/ 2:BQMb 1M
K2'B+ M aQ+B2ivQ7 *BpBH 1M;BM22 b-L2r uQ F- Lu- 62# m v [
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yyye@dX /QB, RyXRyeRfNd2ydiB®,9§ oye2dB¥H G vXQ ;f/QBf#QQFfF
RyeRfNd3yd39%Oyyyed

(Rjp "mM :mHb? M- GBHvV S2M;- J "+ *Q K- J "iBM *X aimKT2- .22
HKL v Mbr Kv-am#? b?BMB 02Mm;QT H M- E bmKB gB/M2 - |
*m /°Qb-_ K b KVEBK-_ DBp_ K M-S?BHBT*XL2HbQM- C2bbBH-
g2#bi2°X .2p2HQTK2Mi M/ p HB/ iBQM Q7 /22T H2 "MBM; H;Q"
#2iB+ "2iBMQT i?v BM "2iBM H GnM/nREVRKQ,KIYKbKIRY- Rk ky
AaalL yyN3@d939X /QB, RYyXRyyRfD MHiXyfREXBRIARERY XRGYRf
D K XkyReXRdkRe

(R99X *X > MbQM- X G /rB;- *X "m2HQ- 1X X H# B;?i- X . X .2H M
G2; +VvT?QbT?Q mb M/ 2+Qbvbi2K K2KQ v +QMi"QH 7mim- 2 r i2
HFDOM' M HQ7 :2QT?vbB+ H _2b2-'RR3UBRYV2DlbyHE CMyae ky- ky
/1QB, ?iiTh,ff/QBXQ ;fRYXRYKNfkykj: ydekKyXKAb®QMHBM2HB#"
rBH2vX+QKf/QBf #bfRyXRyk N4 k3/kyj Kj:§ yydyeckey)ky kykjC:yydekyX

(R83 mH *X > MbQM- pB ? "X aiBHHK M- sB Qr2B CB - MmD E T i
* vV2H M *X * "2v- C2KK ai +?2H2F- LB+QH2 EX g /-um w? M;-C
oBTBM EmK "X S'2/B+iBM; H F2bm 7 +2r i2 T?2QbT?Q mb/vM K
K +?BM2 H21-MBHIMR)XB+ H JQ[2HRYBIRje- m;mbi kykyX AaalL yjy9j3\
RYyXRYyRefDX2+QHKQ/2HXKkykyXRyNRjeX

(Reh2/ . X > ""'Bb M/ C2MMB72° GX :* ? KX S '2/B+iBM; +v MQ# +i2" I
+vbiBM- M/ ;2QbKBMBM 2mi QT?B+/ BMFBM;@r i2G F22 pQB"
M/ _2b2 pQB " J M jRKRWLijk 93- kyRdX /QB, RyXRy3yfRy9ykj3R.
| G?iiTh,ff/QBXQ ;fRYXRy3yfRy9ykj3IRKXkyReXRkejeN9

(Rd§ BKBM; >2- sB M;vm w? M;- a? Q[BM; 2M- M/ CB M amMX .2
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Figures A.1 to A.4 show heatmaps that visualize the percentage of missing values for our
ecological variables of interest. If we envision the data as a third-order tensor where the rows
are depths, the columns are variables and the slices (i.e. third dimension) are datetimes at
a daily median resolution, these heatmaps show the percentage of missing values for each
variable at a given depth. White spaces indicate depth-variable combinations for which no

observations were recorded over the entire time period.
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Falling Creek Reservoir Missing Values
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Figure A.1: Missing value percentages for Falling Creek Reservoir.
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Prarie Lake Missing Values
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Figure A.2: Missing value percentages for Prairie Lake.

TEMP
1

67.8373%

65.4806%

65.6654%

65.7579%

72.2274%

97.3198%

100

80

- 60

- 40

20

Missing Value Percentage



1000 4Jonoiol doooot doododd

Trout Bog Missing Values

CHL-a DO PAR TEMP
| | | 1
g 96.6837% 95.4170% 89.4677% 45.4313% 97.6231%
2 - 55.0527% 96.2141% 53.6009%
3 - 87.2189% 83.3333% 28.0245%
2 - 85.9522% 96.7122% 35.5394%
2 97.6231% 95.4313% 97.0965% 33.3049% 99.2030%
2 99.1745% 34.6428%
rf:- 97.8793% 95.4170% 99.5161% 34.7566% 98.3917%
€ ﬂ 99.8719% 76.7293%
<
=
a g 99.9858% 95.4313% 99.9146% 40.3786% 99.9858%
2 99.9573% 78.1810%
2. 97.8651% 95.4170% 99.9715% 34.2300% 98.8471%
u"?; 99.9715% 83.4472%
g 99.6584% 95.4170% 99.9715% 71.4631% 99.8150%
g 99.9715% 99.9573% 99.9715% 84.3296% 99.9715%
'C\’- - 98.3063% 95.8440% 99.9715% 48.3632% 97.9220%
2 - 97.7370%

Figure A.3: Missing value percentages for Trout Bog.
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