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Goals
—

e Develop 3D hydrological and
biogeochemical model for an upland
tropical watershed

* Investigate spatial structure, dynamics,
and controls on exchanges with the
atmosphere

 Inform requirements for ESM scale land
models
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PAWS+CLM Description
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Simulations Setup

__—
 We applied PAWS+CLM to a 9000 km? watershed near Manaus,
Brazil (NGEE-Tropics)
— Niu et al. (submitted J. Hydrology)
— 1 km? discretization
— Channels delineated with 30 m NASA SRTM
— Several climate forcings (CRUNCEP, TRMM, tower)

— Calibration
» Hydraulic conductivities, van Genuchten parameters, riverbed leakance
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mulations

 Temporal and spatial correlation analyses
— Characterize factors influencing hydrological and

 Wavelet analysis to characterize phase
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carbon budgets

— Explain spatial variability of hydrological components
 Model experiments to investigate controls on ET

seasonality

— Full 3D model

— No GW lateral flow
— No overland flow
— No channel flow

relationships
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Model Testing
__—

e Precipitation

e Streamflow

e Tower data
(NEE, ET)

« MODIS LAI and
ET

 FLUXNET-MTE
« GRACE

A EA
EN RONMENTAL
SC NCES

Precipitation ( mm mo™)

# days

500

400

300

200

100 |

= TRMM @ tower

— ZF2-K34

- CRUNCEP @ tower

2 4 6 8 10 12

Months

(b)

— TRMM @tower mean = 6. ?7 mm d

- CRUNCEP @tower, mean = 5.87 mm d
ZF2-K34, mean = 6.85 mm d”'

—— TRMM all, mean = 6.66 mm d "

= CRUNCEP all, mean = 6.04 mm d

20

40 60 80
Precipitation (mmd™' )



Model Testing: Streamflow

—
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Model Testing: ET
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Model Testing: GRACE
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Temporal Relationships (Watershed Average)
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Temporal Relationships (Watershed Average)

GW Depth

Streamflow
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Effects of Lateral Hydrological Exchanges
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Wavelet Analysis

a) Precipitation Wavelet Power Spectrum b) Global Wavelet Spectrum
0375 F T IS VT T T TR LTV VL DT TR TR 3
I,| ||I " -I'I},.ﬁ I. i ||I| :.. I | } l: l' | I'I I I|I 1 |III'I'II II'I" . .H'I‘ |‘|- 'I ’-I II I|’|' | " ': i II'IIIUI | rl [ -'. I||I | ‘
0.75 | 1 'l AN TR LT O TR O 0 LT A I
ALTIAL LA M MO ATTD A EaEL B v |
1.5 + . '
2 Y
2. | .
g
= 6 ~ 7 \J' II|
S —
¢ 12 r . [ —
o Ir"______"'-_l
24 _ \\ :
S
48 1V
I ! 1 ! 1 ! ! 1 \\‘ .
1998 2000 2002 2004 2006 2008 2010 2012 20140 2000 4000 6000
Time (yrs) Power ( (mm mr:)'1)2 )
A% | EARTH &
g ENVIRONMENTAL
SCIENCES BERKELEY LAB




a) Groundwater Wavelet Power Spectrum

Period (months)

b) Global Wavelet Spectrum
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c) ET Wavelet Power Spectrum
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d) Global Wavelet Spectrum
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Cross Wavelet Power Spectirum
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— Prcp vs model ET g
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Summary
_—

e Used a quasi-3D GW, surface water, and
channel model (PAWS) coupled to CLM to
Investigate controls on ET seasonality

— Lateral subsurface flows are critical

* Runoff may play a secondary role

— Column mode predicts phase 6 months earlier
than observed and predicted by the full model

* Results (if confirmed elsewhere) argue for
representation of 3D watershed hydrology
In ESMs

A% | EARTH &
ENVIRONMENTAL
SCIENCES




EXTRAS
—
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Model Testing: Carbon
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EXTRAS

—

o 2) Ground evaporation is 9.7% of ET,
canopy evaporation is 27.9%, and
transpiration is 62.4% of ET.

e Ground evaporation is 6.1% of
P, canopy evaporation Is

17.6%, transpiration is 39.3% of P,
and ET is 63% of P.
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Model Testing: GRACE

0.375

0.75

1.5

12

Period (months)

24

48

0.375

0.75

1.5

12

Period (months)

24

48

a} Precipitation Wavelet Power Spectrum

b) Global Wavelet Spectrum

l[|||

|FI| I

T

.|.|.- L | - U

| )
//
I ! 1 ! 1 ! ! 1
1998 2000 2002 2004 2006 2008 2010 2012 20140 2000 4000 6000
Time (yrs) Power ( (mm mcp'1)2 )
c¢) Discharge Wavelet Power Spectrum d) Global Wavelet Spectrum
F Hllhl U AL 'NIX B '$f."' 'u]’ l |"'|' N R 1P i T! |'l'| 7
I it 'R | it 1 \ | 8 ir |
fl ey ™ I|"I'

‘ .ﬂ Al I1 lt

|
1998

|
2000

|
2002

|
2004

|
2006
Time (yrs)

|
2008

|
2010

|
2012

20140

Power ( (m3 mo™’ )2 )< 1 0*

10




0.375

0.75

15 |

W

Period (months)
[a)]

12

24

48

i .'". [ ”]. N | r!. m
}.n 'l" J ! |I"(Ii;_i. | I";.I-'I_‘,'._ '-Ilm ! ! .:I .

—
S

AR

i EENETTTNNAAA)
WNSTRHES i

Pl

- ___- e
\\\\\\\\\\'{.w s EE——

- '—'--""".
p I AT

I

2000

2002

M ‘ ) - .}‘..;,afl I | é } il

e b A
) oyl
1
! b 1 | ik A '4-':] ‘4 I- i I‘I { |I -I'I III i i I
Wi I .II: | el .
sl [l i e | S i iF
a1 y 1 y ¥
t b - e R Y T
IL W/? Rl g all TR R i,
|.,A|~I e i 'u'. ) ! 'II T
I|
y | . Il
| | ". | 'h |I. &, ! L ] I| .
|r I

Cross Wavelet Power Spectrum
Lk

A 1 '
I f
(i .j'

J

-----

A
““‘- e e Al {)
AR AN R

nnnnnnnnn

— —— T IIIW““““IIIIIII'IIIIu:l

"uuuw!

2004 2006 2008 2010 2012
Time (yrs)

T T T T AR A o
0|y ”,-‘t*r' "-|| tﬁl-'lw] s [T 0 ! iwl Iq. [~
. a5 R L ¥ 0 | i -

2014



A | EARTH &

ENVIRON
SCIENCES




	Lateral Exchanges Control ET Seasonality in a Tropical Watershed:�Analysis with PAWS+CLM
	Goals
	PAWS+CLM Description
	Simulations Setup
	Simulations
	Model Testing
	Model Testing: Streamflow
	Model Testing: ET
	Model Testing: GRACE
	Temporal Relationships (Watershed Average) 
	Temporal Relationships (Watershed Average) 
	Effects of Lateral Hydrological Exchanges
	Wavelet Analysis
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Summary
	EXTRAS
	Slide Number 19
	Model Testing: Carbon
	EXTRAS
	Model Testing: GRACE
	Slide Number 23
	Slide Number 24

