Forest Hydrology: How Forests Provide Water
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L Titicecs

Credit: Provided by the SeaWiFS Project, NASA/Goddard Space Flight Center, and ORBIMAGE



Great Lakes Information Network. 2017. downloaded on 10/3/2017 from http://www.great-lakes.net/teach/geog/intro/intro_2.html
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NRCS. 2017. National land Cover Dataset (NLCD) by State, downloaded from https://datagateway.nrcs.usda.gov on 10/3/2017
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Figure 2. Mean annual water yield depth.

After Brown and Froemke. 2016. Rocky Mountain Research Station. USFS.
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Mean annual water supply of Michigan Wm@ional Land Cover Data cover type (cubic miles] \

Land Cover Class / Forest\ Range | Agriculture | Developed ﬁiparia}‘ Other Total
Annual Water Supply (miles3) 3.7 0.6 2.7 1.1 2.0 0.3 10.4
Percent of Total 36 5 26 10 19 3 100
Cover Type Percent of Total State

Area 35 6 26 10 19 4

After Brown, Froemke, Mahat, and Ramirez. 2(}16. Roc}(y Mountain Research Station. U.S. Forest Service. FA(t CoIIir)é Colorado
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After T.C. Brown. Rocky Mountain Research Station. https://www.fs.fed.us/rmrs/projects/estimating-contribution-forests-nations-water-supply
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Table 1. Percent of land and water supply by
land ownership type and region.

E S M P W All

Percent of land*

FS 2 7 6 2 21 11
BLM 0 0 0 0 23 9
NPS 0 1 0 0 3 1
Other fed. 1 2 1 1 4 2
S&P 97 90 93 96 50 76

Percent of mean annual water supply
FS 3 8 6 3 49 18
BLM 0 0 0 0 6 2
NPS 0 1 0 0 6 2
Other fed. 1 2 1 2 1 1
S&P

Table 2. Percent of land and water supply by
NLCD cover type and region.

E S M P W All

Forest
Rangeland
Agriculture
Developed
Riparian
Other

Percent of land
58 44 25 8 23 26
4 9 3 49 62 37
17 23 52 33 8 23
14 9 9 < 3 6
7 14 8 3 1 5
3 3 3 2 3 3

Forest
Rangeland
Agriculture
Developed

Percent of mean annual water supply
60 46 28 19 58 46
- 8 3 31 30 14
15 22 50 35 22
i 9 10
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5 2 Riparian 7 12 ¥
Other 3 3 2 ;




Percent of Annual Streamflow from Forest Service Lands
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After Luce and Lute. 2016 Rocky Mountain Research Station. USFS. https://www.fs.fed.us/rmrs/projects/national-forest-contributions-streamflow
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After Luce and Lute. 2016 Rocky Mountain Research Station. USFS. https://www.fs.fed.us/rmrs/projects/national-forest-contributions-streamflow



Hiawatha NF
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Percent of Annual Streamflow from Forest Service Lands
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After Luce and Lute. 2016 Rocky Mountain Research Station. USFS. https://www.fs.fed.us/rmrs/projects/national-forest-contributions-streamflow



Percent of Annual Streamflow from Forest Service Lands
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Percent Land Cover
= 213s of Watershed Agriculture or Urban
I < 2/3rds of Watershed Agriculture or Urban




1982 Surface Geology Class

I 8ed Rock

[ | Dune Sand
B &4 Moraine
[ ke Cortact
[ | take Plain

[ ] Ostwash Plain

B Feat and Mudk

(| Tt Ptain

6-20 inches/hour
Grayling Sands
Permeability

Permeability of
Clay is very low
<0.06 inches/hour




i GOOD Ground Cover
i 60-75% of ground covered
£ with plants and litter

Surface

¢ Runoff
- 2% of rainfall

¢ Soil Loss
i 0.05 Tons
i per acre

i FAIR Ground Cover

37% of ground covered
with plants and litter

Surface
Runoff
14% of rainfall

Soil Loss
0.5 Tons
per acre

POOR Ground Cover

10% of ground covered
with plants and litter

Surface
Runoff

73% of rainfall

Soil Loss
5.55 Tons
per acre
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Figure 9. Potentiometric surface for the carbonate aquifer near Toledo, Ohio, July 1986.
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Figure 10. Approximate average water
budget for Lake Michigan.
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Return flows from water users

Direct ground-water discharge to the lake
Diversions into Lake Michigan

Ground-water dis
& Ground-water withdrawals from within the basin
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a Return flow is reduced by 3,200 ft%/s that is diverted
out of the basin at Chicago, .

Lake Michigan (values in cubic feet per second)

b Withdrawals for power plant cooling not included

water levels in wells as much as 35 feet below the average  Irrigation throughout the Great Lakes watershed
level of Lake Erie (fig. 9). In addition. pumping has induced
water from Lake Erie into the ground-water system and
intercepted water that would have discharged from the

rratind siratarcxretarm tal al-a Teia Myaan 1000 Tharte and

TIirigation is the largest consumptive use of water in the
Great Lakes watershed. and ground-water sources contrib-
ute about half of the water used for irrigation. In areas




