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Trees are highly evolved, adaptable organisms—not passive wicks.
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Sub-watershed % Forest % Developed % Other

18 - Shawsheen 17 73 10

19 - Smith 87 4 9

20 - Squannacook 76 10 14
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a) Smith (ID: 19, forest- average HyC)
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b) Squannacook (ID: 20, suburban- average HyC)
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c) Shawsheen (ID: 18, urban- average HyC)
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a) Smith (ID: 19, forest- dry HyC)
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b) Squannacook (ID: 20, suburban- dry HyC)
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c) Shawsheen (ID: 18, urban- dry HyC)
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Squannacook (ID: 20, suburban)

a) Cumulative double mass curve (WY 1970, average HyC)
1:1
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Shawsheen (ID: 18, urban)

b) Cumulative double mass curve (WY 1970, average HyC)
1:1

Cumulative discharge (mm)

U1-F1

U3-F2

U4-F3

U2-F4

Forest
vs

Urban

0

100

200

300

400

500

600

700

800

900

0 100 200 300 400 500 600 700 800 900

S
q

u
a

n
n

a
co

o
k

 (
ID

: 
2

0
, 

s
u

b
u

rb
)

Shawsheen (ID: 18, urban)

c) Cumulative double mass curve (WY 1970, average HyC)
1:1

Cumulative discharge (mm)

U1-S1

U6-S6

U2-S4

U5-S5

Suburban
vs

Urban

Sub-watershed % Forest % Developed % Other

18 - Shawsheen 17 73 10

19 - Smith 87 4 9

20 - Squannacook 76 10 14

Flow regime changes when impervious surfaces >5 to 10%.
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a) Flow duration curve (WY 1970, average HyC)

Smith (ID: 19, forest)

Squannacook (ID: 20, suburban)

Shawsheen (ID: 18, urban)
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c) Flow duration curve (WY 1989, dry HyC)

Smith (ID: 19, forest)

Squannacook (ID: 20, suburban)

Shawsheen (ID: 18, urban)

On average, as 
urbanization progresses:

high flows get higher and 
low flows get lower.

Forests help to sustain streamflow 
during dry years via infiltration, 

subsurface flow, and deeper 
groundwater flow paths.
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a ) Flow distribution curve (WY 1970, average HyC)

Smith (ID: 19, forest)

Squannacook (ID: 20, suburban)

Shawsheen (ID: 18, urban)
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c) Flow distribution curve (WY 1989, dry HyC)

Smith (ID: 19, forest)

Squannacook (ID: 20, suburban)

Shawsheen (ID: 18, urban)

Infiltration, subsurface flow, and 
groundwater flow paths also 
increase travel times to streams, 
rivers, lakes, and reservoirs.

Forests delay and 
de-synchronize 
snowmelt.



(de la Crétaz and Barten 2007)

Nitrogen Loading Correlations:

• +0.70  with % agricultural land 

• +0.96 with % agri + % urban 

• -0.77 with % forest

(Presence of forests = absence of 
people …and human activity)



de la Crétaz and Barten
2007:248, Figure 8.8

1. Rain tumbles through 
the canopy

2. Rain lands on the leaf 
litter.

3. Flows into the soil
4. Some is returned to 

the atmosphere.
5. Some flows laterally 

to streams.
6. Some flows vertically 

to aquifers.
7. Nutrients are 

resources for plants.
8. Leaf fall, root growth, 

and biotic activity 
slowly improve the 
site.

…The Living Filter 



de la Crétaz and Barten
2007:248, Figure 8.8



de la Crétaz and Barten
2007:248, Figure 8.8
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1970
3,500,000 ac.

56% forest

2016
3,025,000 ac.

49% forest

1870
1,500,000 ac.

24% forest

-475,000
ac.

1600
4,500,000 ac.

72% forest
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