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05 Regression

Linear and log-linear regressions are foundations of preliminary interpretations, which
are computed quickly by adding trendlines to XY charts. This approach is fast, but

estimated slope and intercept are not available for other equations. Alternatively,

SLOPE and INTERCEPT are functions for linear regression, where estimated slope and
intercept are available for other equations.

01_linearQW.xIsx Regression — Specific Conductance and Chloride

Regression by Trendline

C D
12 I5pecific Conductance, us/em |Cl, mg/L
20 240 0.6
Select range C19: D54.
a0 240 0.3
a1 520 a7
aw )
Insert  as Data Review View Developer
L E P 0EAQ
? w0 i - e 341
z:nded Tak Recommended 4 . Maps PivotChart
Add XY chart of bles Charts @ - |88 B -
Specific Conductance and Chloride. Scatter
s] [+] |
y , Juctance, us/ e [y [\
Select “Scatter. uctence, usiem el | ) \C)ﬂ
C o [
1Ranch Ct \-._
~Cr Picnic
-Creek Sg Bubble
s el Te
25,000
oCl, mg/L (e}
20,000 1
_, 15,000 A
>
XY chart with formatting for clarity. £
© 10,000
(o]
5,000 1

0

w@

0

10,000 20,000 30,000 40,000 50,000
Specific Conductance, uS/cm

60,000 70,000



https://support.office.com/en-us/article/slope-function-11fb8f97-3117-4813-98aa-61d7e01276b9
https://support.office.com/en-us/article/intercept-function-2a9b74e2-9d47-4772-b663-3bca70bf63ef

? 25,000 ? -+
oCl, mgiL o
20,000 + /
_, 15,000 4
. :Eh ﬁv " Series "Cl, mg/ ~
Select series. S 10000 4 Fil Outline
Right-click and select “Add Trendline” L
5,000 + o]
from dialog. E Reset to Match Style
Usﬂ ey I:D] Change Series Chart Type... (S
0 10,000 2000 B select Data... 0,000 70,000
Sg
O ] ——r—0O
Add Data Labels 3
Site Name Add T!E”d“”ﬁ/\\? ECI, mEZL:
GS5-18 Franklin Lake Nr Death Valley rl}" Format Data Series... 23,000
Well 5 Franklin | ake Nr Death Valley | 27.000 3.RO0
Format Trendline X
Trendline Options ~~
Yy
S0l
4 Trendline Options
Select Trendline option, Linear. / ® Linear
CheCk Options Trendline Name
7
“Display Equation on chart”, and S Linear (Cl, mg/L
- ) Custom
Display R-squared value on chart”.
Forecast
Forward 0.0 period
Backward 0.0 period
Set Intercept
+| Display Equation an chart
L' Displa&j-squared value on chart
25,000
o
o Cl,mg/L y=0.3259x - 247.36 _
20,000 +  ceeeeee Linear (Cl, mg/L) R2= 0.9503'.,.-“"
X X X 15,000 ¥
r2 > 0.95, but equation is non-sensical. o
A A g 10,000 +
Cl = -247 mg/L, negative concentration, g o
where SC =0 uS/cm. 5000 F o
0 ey + + + + +
10,000 20,000 30,000 40,000 50,000 60,000 70Jj000
-5,000

Specific Conductance, uS/cm




Format trendline and set intercept to O.
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01_linearQW.xIsx Regression — Specific Conductance and Chloride

Regression by Functions SLOPE+INTERCEPT

Enter labels “Slope =" and “Intercept ="
in cells D17 and D18.

C D E

17 Slope =
13 Irltercept =.|
19 |Specific Conductance, us/cm Cl, mg/L

Type function =SLOPE( into cell E17.
after typing “(“ a reminder appears that

G D E F G
17 Slope :lzslope{ -I

Paste to cell E18.

First range is Ys and 18 Intercept = | SLOPE(known_ys, known_xs]
Second range is Xs 18 |Specific Conductance, us/cm Cl, mg/L o
' n R el
Complete equation with ranges, : b c . a 1
$DS$20:5DS54 and $C$20:5C$54. 17 Slope =|=5|_0|JE{5352E:5355£,5c520:5c554}
18 Intercept =

Finished formula reads' 18 |Specific Conductance, uS/cm .cl, mg/L !
“_ . . ” 20 65,000 23,000

=SLOPE($D$20:$D$54,$C5$20:$C$54) = ool B
Copy cell E17. € D E

17 Slope =) 0.325914,

18 Intercept =| D.3255141

A0 | Cmarific Candoctanen 0 femn  ©1 el =

Open cell E18 for editing with F2.

MINUS: Intercept cannot be specified.

C D E F G H
Change SLOPE to INTERCEPT. 17 Slope = 0.325914
18 Intercept =| =INTERCEPT{SD520:50554,5C520 :SCSS4}|
Finished formula reads, 18 |Specific Conductance, us/cm_ Cl, mg/L T
“=|NTERCEPT($D$20:$D$54,$C$20:5C$54)” | 2 65.000] __ 23,000) S
D E
PLUS: slope and intercept available. 17 Slope = 0.325314

18| Intercept= -247.357

9] ct,mg | ]

Can control reporting of estimated Cl
with a threshold value.

Add Threshold Cl =, 100, mg/L
to range D16:F16.

D E F
16 | Threshold Cl = 100|mg/L
17 Slope=  0.325914416




D E F
16 | Threshold Cl = 100 mg/L
Add header equation to cell E19, 17 Slope=  0.325914416
="Estimated "&D19. 18 Intercept = -247.3570052
19 [CI, mg/L ="Estimated "&019|
20 23,000 20,937
1 2 [N Q@ ER7
. . C D E F G H
Add censored estimate equation cell E20 s Trreshold Ol < —
=|F(C20*SES17+SES18>SES16, 17 slope =/ _0.325914416
18 Intercept=| -247.3570052|
C20*$E$17+$E$18, 19 Specific Conduc Cl, mg/L  Estimatad CI, mg/L
2u[ 65,000] za,nno|=|r(czﬂ*55517+SES13>sES16,c2D*5E51:+55518,”<"&TExT.}ﬁESlﬁ,"D":}

"< "&TEXT(SES16,"0")).

21 27,000 3,800
22 22,000 6,700
C D E

19 |Specific Conduc Cl, mg/L  Estimated Cl, mg/L

20 65,000 23,000 20,937
Copy cell E20. 21 27,000 3,800 8,552
Paste to range E20:E54. 22 22,000 0,700 6,923

. 23 3,600 690 926

Estimated Cl values less than the threshold - 3,300 430 278
are censored.

25 1,570 200 264

26 J00 41 < 100

27 670 1 <100

28 B30 16 <100




02_Example_T-SC-DeathValley+OtherSCeqs.xlsx — Log-Log Regression

Log-Log Regression by Functions SLOPE+INTERCEPT

G H
Enter labels “Slope =" and “Intercept =" 16 m
in cells G16 and G17. 17 |Intercept =
| |
18 MEASURED
19 [SC, gpm/ft

Add slope function in cell H16. . F 5 H | J
16 Slope =|=SLOPE(S$FS$20:5F$34,5G520:5G534)
Note: 17 Intercept =
Ys in column F and 18 MEASURED
Xs in column G. 19 | T-ft*/d SC, gpm/ft_
n sl nnal
F G H [ J
Add intercept function in cell H17. 16 Slope = 1032.793876
17] Intercept =| =INTERCEPT(SFS20:5F$34,5G520:5GS34)
Add header, T-estimated, ft2/d to cell H19. 18 MEASURED|
19 |T-fi*/d SC, gpm/ft T-estimated, ft?/d
= | oo
. . . F G H
Estimate T with regression in cell H20. =
16 Slope = 1032.?938?61
With, =G20*SHS$16+SHS17 17 Intercept = -4354.025321
18 MEASURED
Copy cell H20. 19 | T-f?/d SC, gpm/ft T-estimated, ft%/d
Paste to range H20:H34. 20 Bl 0.04]=620*$HS16+5H517]
21 7 0.24
a7 53 nig
F G H
16 Slope = 1032.793876
17 Intercept = -4354.02532
Whoa, Negative transmissivities, 18 MEASURED
Seriously wrong results because regressed L i SC, gpmfft Testimated, ft*/d
SC vs. T rather than log(SC) vs. log(T). 2I}| > D'Ml 4,313]
21 7 0.24 -4,108
22 53 0.18 -1,165
23 173 0.73 -3,603
24 323 1.18 -3,132




Open cell H16 for editing with F2.
Encapsulate each range with log, log(range).

Revised formula reads,
“=SLOPE(log(SF$20:5F$34),10g($G$20:5GS34))”

F G H I J
16] Slope =[=SLOPE(log($7520 :5F$34),log($6520:5G534))
17 Intercept = | SLOPE(known_ys, known_xs)
18 MEASURED
19 | T-ft*/d SC, gpm/ft T-estimated, fi%/d

Open cell H17 for editing with F2. i G ——— . K
16 Slope = 1.198827406
Revise INTERCEPT equation by encapsulating ];' esept = =INTERCEPT{log(57520:57534), log( 5652055534
each range with log, log(range). 19 |T-ft*/d SC, gpm/ft T-estimated, ft2/d
20 5 0.04| -4,354
. G H
Less wrong but still wrong.
Slope = 1.198827406
Equation is Intercept = 2485923073
log(T) = A*log(SC) +B, MEASURED| |
T = 10" [A*log(SC) + B], or SC, gpm/ft T-estimated, ft?/d
7 0.24 3
. . . . G H
Revise estimate T in cell H20 with - =
T = 10A[A*log(SC) + B] 16 Slope :l 1.19332?4051
17 |Intercept :l 2.485923 D?El
Formula, =10A(LOG(GZO)*$H$16+$H$17) 18 IMEASURED

Copy cell H20.

19 |5C, gpm/ft T-estimated, ft%/d

20| 0.04]=10*LOG(G20) *SH316+5H517)
Paste to range H20:H34. 29 0.24 3
22 0.18 3
F G H
17 Intercept = 2485923073
12 MEASURED
Estimated Ts seem plausible. 19 | T-f3/d sc, gpm/ft T-estimated, ft2/d
Copy range H19:H34. 20 3 D'ml__.l::}l_ _______ 6
21 7 0.24 55
22 53 0.18 40
23 173 0.73 209
24 323 1.18 374
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