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GHG data cleaning
GHG concentration time series data typically will form a linear trend. Occasionally one data point was quite divergent from the trend indicated by the other four data points in the time series. This could be due to a contaminated Exetainer vial that was not evacuated properly prior to sampling, poor fastening of a GHG chamber lid on the GHG collar, technician error when inserting the gas sample syringe into the Exetainer vial septa cap, or a leaking seal on the septa cap. Technician error can be significant due to the challenge of sampling with sharp syringe needles at specific time intervals while standing in a drainage ditch with sloped uneven and slippery terrain and flowing water. Another issue is that the first sample (0 min) can sometimes be off the trend of the other samples. The first sample is a measure of ambient GHG concentrations and sampled near the soil at the GHG collars before the GHG chamber lids were placed on top of the collars. The deviance from the other samples can be due to this sample being obtained in an ambient environment which may have effects from wind mixing or possibly the technician exhaling near the sample. To ensure slopes are real trends in GHG concentration, all time series trends were manually inspected with slope and R2 calculation. If four out of five data points showed a strong trend but one data point was subjectively off the trend line, that a single data point was removed to clean the dataset (Supplementary Figure S3).
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Supplementary Figure S1 Photographs of ditch and bank brush cutting and ditch dredging. 
Top row: a) Control Tree May 2019, b) Brush cutting trees (February 2018), c) Brush Cut Tree (May 2019), d) Brush Cut Tree (Aug 2019). 
Bottom row: e) Control Shrub (May 2019), f) ditch dredging (November 2018), g) Brush Cut Shrub (May 2019), h) Brush Cut Shrub (August 2019).
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Supplementary Figure S2 Overhead view of microplot site showing layout of instrumentation. Deployed in 2018 above 2019 and 2020 on bottom. Instrumentation type in legend. Ditch zone on right.
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Supplementary Figure S3 Comparison of GHG concentration time series data before and after manual data cleaning. Data is for single GHG chamber location on southwest bank collected on July 9, 2019. Line is linear fit where slope is used in subsequent GHG chamber flux data. From top to bottom: N2O, CH4, CO2. From left to right: raw data, manually cleaned data.
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Supplementary Figure S4 Temporal changes in Hyporheic zone soil chemical composition for 2019 at 0-15 cm depth for Brush Cut Shrub •, Brush Cut Tree ■, Control Shrub ▲, Control Tree ♦. From top to bottom: NH4-N, NO3-N, N, C, C:N ratio, inorganic carbon, organic carbon, plant available phosphorus.
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Supplementary Figure S5 Temporal changes in Bank zone soil chemical composition for 2019 at 0-15 cm depth for Brush Cut Shrub •, Brush Cut Tree ■, Control Shrub ▲, Control Tree ♦. From top to bottom: NH4-N, NO3-N, N, C, C:N ratio, inorganic carbon, organic carbon, plant available phosphorus.
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Supplementary Figure S6 Temporal changes in Shoulder zone soil chemical composition for 2019 at 0-15 cm depth for Brush Cut Shrub •, Brush Cut Tree ■, Control Shrub ▲, Control Tree ♦. From top to bottom: NH4-N, NO3-N, N, C, C:N ratio, inorganic carbon, organic carbon, plant available phosphorus.
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Description automatically generated] Supplementary Figure S7 CO2 Flux •, Soil Moisture ■, and Soil T ♦ time series with calculated standard error bars from LI-COR measurements in agricultural drainage ditch Shoulder zone. From top to bottom 2018, 2019, and 2020 sampling seasons. From left to right Control Tree, Brush Cut Tree, Control Shrub, Brush Cut Shrub sites.
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Supplementary Figure S8 Time Series of CO2, CH4, N2O Fluxes from May until November 2018 for Brush Cut Shrub •, Brush Cut Tree ■, Control Shrub ▲, Control Tree ♦. Only flux with R2>0.8 included. Note different scale for CH4 flux from Stream Bed. From top to bottom: CO2-C, CH4-C, N2O-N fluxes. From left to right Shoulder, Bank, Instream zones. 2018 data used different chamber layout than 2019 and 2020. Bank includes Bank and Hyporheic zones.
[image: Diagram, engineering drawing

Description automatically generated]
Supplementary Figure S9 Time Series of CO2, CH4, N2O Fluxes from July until November 2020 for Brush Cut Shrub •, Brush Cut Tree ■, Control Shrub ▲, Control Tree ♦. Only flux with R2 >0.8 included. From top to bottom: CO2-C, CH4-C, N2O-N fluxes. From left to right Shoulder, Bank, Hyporheic, Instream zones.
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Supplementary Figure S10 LI-COR CO2 flux versus soil moisture content with calculated R2 correlation coefficients. Line is a linear regression to visually indicate correlation. Drainage ditch regions: top row Bank, bottom row Shoulder. Ditch sites from left to right: Brush Cut Shrub, Control Shrub, Brush Cut Tree, Control Tree.
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Supplementary Figure S11 LI-COR CO2 flux versus soil T with calculated R2 correlation coefficients. Line is a linear regression to visually indicate correlation. Drainage ditch regions: top row Bank, bottom row Shoulder. Ditch sites from left to right: Brush Cut Shrub, Control Shrub, Brush Cut Tree, Control Tree.
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Supplementary Figure S12 LI-COR CO2 flux with calculated standard error versus Vial method CO2 flux during 2019 sampling season for Brush Cut Shrub •, Brush Cut Tree ■, Control Shrub ▲, Control Tree ♦. Black line represents theoretical LI-COR=Vial method. Red line represents linear fit with no intercept given by equation above it.
Supplementary Table S1 Multiple Linear Regressions LI-COR Data, CO2 dependent variable, Soil Moisture and Soil T independent variables
	 
	 
	Soil M
	Soil T

	Region Name
	N
	P Value
	Significant
	P Value
	Significant

	All sites bank and shoulder
	243
	0.825
	No
	<0.001
	Yes

	Brush Cut Shrub Bank
	33
	0.060
	No
	<0.001
	Yes

	Brush Cut Shrub Shoulder
	33
	0.466
	No
	0.062
	No

	Brush Cut Tree Bank
	28
	0.690
	No
	<0.001
	Yes

	Brush Cut Tree Shoulder
	28
	0.731
	No
	0.029
	Yes

	Control Shrub Bank
	32
	0.238
	No
	0.016
	Yes

	Control Shrub Shoulder
	32
	0.545
	No
	0.137
	No

	Control Tree Bank
	28
	0.114
	No
	<0.001
	Yes

	Control Tree Shoulder
	28
	0.581
	No
	0.745
	No




Supplementary Table S2 Mean and standard error measurements over three years for parameters at different microplot sites
	
	Brush Cut Shrub
(Site 1)
	Brush Cut Tree
(Site 5)
	Control Shrub
(Site 10)
	Control Tree
(Site 11)

	Data Set
	Mean
	SEM
	Mean
	SEM
	Mean
	SEM
	Mean
	SEM

	LI-COR Bank CO2
	52
	4
	66
	3
	42
	2
	39
	2

	Bank Soil M
	0.23
	0.01  
	0.15
	0.01
	0.19
	0.01
	0.23
	0.01

	Bank Soil T
	21
	1
	22
	1
	20
	1
	18
	1

	Vial Shoulder CO2
	47
	3
	45
	4
	52
	3
	33
	3

	Vial Bank CO2
	38
	2
	31
	2
	29
	2
	22
	2

	Vial Hyporheic CO2
	19
	4
	8
	2
	24
	5
	8
	2

	Vial Instream CO2
	26
	3
	41
	5
	20
	2
	37
	6




Supplementary Table S3 One way ANOVA analysis over three years for parameters
	Data Set
	N
	Normality
	P
	Equal Variance
	P
	ANOVA significant
(Y/N)
	P
	Holm Sidak Paired T-Test Results

	LI-COR Bank CO2
	41
	Failed
	< 0.050
	Passed
	0.078
	Y
	<0.001
	5 significantly higher than 10, 11

	Bank Soil M
	41
	Passed
	0.093
	Passed
	0.656
	Y
	<0.001
	5 significantly lower than 1, 11. 10 significantly lower than 11

	Bank Soil T
	41
	Failed
	<0.050
	Passed
	0.797
	Y
	0.005
	11 significantly lower than 1, 5

	Vial Shoulder CO2
	37
	Failed
	<0.050
	Passed
	0.165
	Y
	<0.001
	11 significantly lower than 1, 10

	Vial Bank CO2
	37
	Passed
	0.884
	Failed
	<0.050
	Y
	<0.001
	11 significantly lower than 1, 5. 10 significantly lower than 1

	Vial Hyporheic CO2
	22
	Passed
	0.577
	Failed
	<0.050
	Y
	0.041
	11 significantly lower than 10

	Vial Instream CO2
	30
	Failed
	<0.050
	Failed
	<0.050
	Y
	0.002
	10 significantly lower than 5, 11



image7.JPG
2
=20
£
Z 10
T
z &
o i3
04 8
03
£ 02 E a4
z o
01
00 0
60 12
Sruan Cut S
° SusnCut Tree =
g 4 Conva s 2 08
s ContalTrs b
z =
G20 5 o4
00
3 12
= —y %
4 8
2 )
o =3 H
o2 o4
e} o)
o
[ 0
May Jun Ju Aug Sep Oct Nov May Jun Jul Aug Sep Oct Nov

Date





image8.JPG
-
8 8

H

i

H

C Flux (kg ha o
8 8

co,

(kgha'd),
[

H

€O,C Flux
g

Control Tree

Brush Cut Tree

Control Shrub

Brush Cut Shrub

2020

2020

1o 3520 1o 35200 1op sz
W“‘ 150 W“ By ‘\‘»«M“ 150 '\I\‘P«J
o o o6l
5 B o i
o, fod o o4 iy
. & . s . s
Rt RS N Vool P p 0 bussst
s s S g
o ol o ool o
OV [PV Vv
2018 2018 2018
1o 3520 1o 35200 1op 30
08l 25 15, \"‘\./\.\ 08l 25 1¢, 08l 25 49 \//\/\\\(\
osf 2 o8 |, 08
AN o S R S ol
o o4 et 04
.0 ven, s * LI LR = 2R VA NS s
g Lo y of o2
4 s B
ol ol o ool o
o Ao S oa n W A s ox PRI e—— W W me s o
2019 2019 2019 2010
1o 3520 1o 35200 1o 9520
%150 081 2515 081 25 450
ag og
e o e
o o4
s s s
- 02 - 02 -
s s s
o ol o ol o
v 93 g Sep Ot Now Doc Son 30 g Sep Ot v D¢ Son 33 Aug Sep Ot Nor Do

2020

o0 s
as’E]
g5
o5l 62
17|
g s
8s3
0l
3l
o0
o
08 E[ 55
[ 2
o5 g] 162
gl e
03l 3
33
022
3l
o
wo_rw
05 €
€
g
H
g
023
3l
o





image9.JPG
0,0 Finxegha ¢)

©H.-C Flux(kg ha 4*)

NO-NFhux(gha 4')

Sroukter

e Cu S|
Suncate | s
Gomverimis
e
A

e r e rdss

] st |





image10.JPG
SteamBas

¥ k3 k3
3 3 3
sfseesf° B3 § 55 3° g$38§838°
4 B H
s
3 E
M ¥ ¥
¥
B z H
3
HEE EEEEENE EEEEES
H &
H g H
s .
& 3 3 &
; %
L as 3
)
ER R
sfgeidic 3 iizel F3iias
8 8 2
s s
i
3 E e
3
5 3 s
H H £
IEEEEEE IEEEEREYEEEEES

(p =uBHms 000

(o mBDms 9o

(o suBD s 0N

Date

Dae.

Date





image11.jpg
Bank

Shoulaer

Cleared Grasses Grasses Control Cleared Forest Forest Control

20 20 20 20
g R=0.17
= R=014 =000
2 . .
2 oot BB S 100 |
5
2 .
%
o
00 02 04
Cleared Grasses Grasses Control Cleared Forest Forest Control
200 200 20 20
g R1=0.03 e R=0.09 R2=0.06 R?=0.33
o , . .
B . .
Lo~ . 100 1 100 1 . 100
5 I
i S e
9 s
g K
o
0 o o
00 02 04 00 02 04 00 02 04 00 02 04

Soil Moisture (m* m") ‘Soil Moisture (m™ m*) ‘Soil Moisture (m™ m*) Soil Moisture (m* m*)




image12.jpg
Cleared Grasses Bank Grasses Control Bank Cleared Forest Bank Forest Control Bank

¥
‘® R-030 R=036 R0.16
)
2o 0
[
q,»
obes . . o
s “ " “ . " P ®
Cleared Grasses Shoulder Grasses Control Shoulder Cleared Forest Shoulder Forest Control Shoulder
) 0 n 0
3 R=0.05 E
- . R=020 . . R=001
2 »
£ R=011 . .
Lo ™ o | wl .
5 & e
[y = —
S P i : -—
] b
3
B » - N - = - N - = E - - 5

Soil T (°C) Soil T(°C) Soil T (°C) Soil T (°C)




image13.jpeg
8
.
82 s
& E
g - &
3
28 o
] —— .
. ot
] g [ L = "
(P ,2UB) 900 00T

(P, 2U B 9700 H0O T
ueg

1apinoys

150

100

Vial CO,C (kgha'd")

=




image1.jpeg




image2.jpeg




image3.jpg
Greenhouse Gas Chamber
LICOR Charber

Moisture Sensor

2.0 m Piezometer

1.5 m Piezometer

Gas Sampling Rod Nest
Thermocouple Nest

Control Structure
with Transducer and Weir

ISCO Sampler

Greenhouse Gas Chamber
LICOR Chamber

7| Moisture Sensor

2.0m Piezometer
1.5 m Piezometer
Gas Sampling Rod Nest

|| Thermocouple Nest

Control Structure
with Transducer and Weir

ISCO Sampler

cQOoxr0 @

oQox+0()o @

Q)

OHoedxcQO0|

O

O O

oo oo

Shoulder

Bank

Stream

Bank

Shoulder

Shoulder

Bank

Hyporheic

Stream

Hyporheic

Bank

Shoulder




image4.jpg
0.346

0.334

1.90

CH, (mg L)
g

®
3

175

1400

900

CO, (mgL™)

400

Raw Time Series

0346

0342

0338

0.334

Cleaned Time Series

¢

o

175

170

.

o

25

5 10 15
Time (min)

20

25

5 10 15 20 25
Time (min)




image5.JPG
30 16
2 "212
2 2
g” £
E |. | Es
Z o] A 7 Z p o
. Wra o by
I R e
z 8% <] e e
ol —— ol ey |
04 8
03
£ 02 £y
z o
01 P
= =" a
00 0
Y 12
o o
2 w0 "9 08 A
4 o
5 2 Eoa - .
2 )
00
6 12
Bshcuts -
= Brah ot res )
° Conva S
24 CorvalTres o 8
2 E
G2 % 4
) 9
g
0 0
May Jun Ju Aug Sep Oct Nov May Jun Jul Aug Sep Oct Nov

Date

Date




image6.JPG
60 12
[
° TaT Sencuires =
2 40] |TAT Grasme 08
3 ey oty -
5 2 Soa
G —t
bt
00
6 12
= "2
24 T
° £
= o
o2 L 4
<] o
g =3
o o
May Jn Ju Aug Sep Oct Nov ~ May Jun Jul Aug Sep Oct Nov

Date Date




