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Applications for Flooding
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Putting it all together: Hydrological and
Drought Monitoring System
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Land Surface Model Data

v
3000
e 3231 i 4615
10875°N 5o 10875 A72 0TI P e 4108
305.13 ey 3590
25.0
30154 286.54 3077
175
297.95 26295 2564
125
294.36 27938 2051
75
13625 nass | -] i~ 29077 35S 2577 5 250 1538
1026
L]
’ 0513
0.000

96.125'W SLEZSW
51.625'W 2625w

90.125'W

Runoff Baseflow

@4 100.0 |
X . 1000 { 1000
‘g 9231 Y
& 500
2,05 - e 500
10875'N L T
o 10875 10.875N {
o 20875N] ! .
s
250
3 6154 d 250
s g .
' s1.28 175
123
4103 s 125
15
. 1B.625'S 2.7 v 15
n62s's 3625's, 1 — } nd
n623S + . §
40 2051 a0
40
! 20 1026 : bo
) 20
. 000
oy 00 - ~ pd { oo
96125 SLEXS'W bt Sies'w
%6.125'W SL625°W
6125 sL625'W

PRINCETON UNIVERSITY




Land Surface Model: Simulate Discharge

How do we simulate discharge at stream Runoff
gauges using our land surface model output \o w00
of baseflow and surface runoff? oo —— L L M
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Simulate Discharge
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- Use the elevation data to delineate the basins (HydroSHEDS - WWF).
- Determine the path that surface runoff and baseflow from each grid cell

follow until reaching the stream gauge.
- For each grid we essentially add up the contributions at that time step

from all grid cells.
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Simulate Discharge: Routing Model

Ultimately, we produce gridded
estimates of discharge that can easily
be viewed as time series for a single
grid
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Simulate Discharge: Percentiles

Streamflow Percentiles- Measure of the
severity of hydrologic drought; low values
indicate drought conditions.

» Gridded estimates of discharge that can
easily be viewed as time series

» Percentiles derived from historical VIC
model runs
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Validation: Grid Cell Runoff Observations

Validate the model against discharge ‘
observations
- GRDC (Global Runoff Data Center)
database (1950 — 2010)
- The points represent stream gauges.
- Eachstream gauge has a
corresponding catchment.
- Datais available in both monthly
and daily forms
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Validation of the Land Surface Model
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Future calibration may improve the land surface model’s ability to
reproduce measured discharge. Additional gauges will also be useful.
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More Detailed Data Products

Floodplain Flow Depth (m) during May 23, 2008 flooding in Chile
We are able to see some evidence of flooding at coarse resolution. Color indicates
height above the river top. More could be gained at a higher model resolution (see last

slide)
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Altimeter Comparisons

Height Comparison (Amazon River, Envisat, Station 31)
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Downscaled Water Surface Elevations

River Levels (m) for the Amazon near Manaus at 500m res. (daily)
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Seasonal Forecasts of Flooding:

Seasonal forecasting of Mississippi River
Flows (initialized Jan 1, 1997) using three
seasonal climate models (CanM3, CanM4
and FLOR) and our optimally weighted
multi-model seasonal forecasts.
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Applicationsof the LAFDM:

Download Tutorial from:

http://www.cazalac.org/mwar_lac/index.php?id=129

Follow tutorial to learn all functions of monitor website

Investigate flood events:
e 2013, Early May — Argentina
e 2008, Late May — Chile
e 2015, Late March — Northern Chile
* Anyother event of local interest to you

Consider streamflow, precipitation and SM impacts on flooding

How can the monitor aid in forecasting flood events?
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May 2013 - Argentina

Latin American Flood and Drought Monitor Interactive Interface  Basic Interface  Tutorial Feedback
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May 2013 - Argentina

Latin American Flood and Drought Monitor  interactive Interface
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May 2013 - Argentina

Latin American Flood and Droughf Monitor Interactive Interface  Basic Interface  Tutorial Feedback
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May 2013 - Argentina
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May 2013 - Argentina
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Latin American Flood and Drought Monitor

Streamflow Forecasts:

Interactive Interface
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Applicationsof the LAFDM:

Download Tutorial from:

http://www.cazalac.org/mwar_lac/index.php?id=129

Follow tutorial to learn all functions of monitor website

Investigate flood events:
e 2013, Early May — Argentina
e 2008, Late May — Chile
e 2015, Late March — Northern Chile
* Anyother event of local interest to you

Consider streamflow, precipitation and SM impacts on flooding

How can the monitor aid in forecasting flood events?
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Thank you for your attention!
Questions or comments?
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