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A new approach to quantify evaporative water loss In tropical wetlands HYDR

Tropical wetlapds‘ are challquing research envi— Develon, 4 process o Y . [ a) Performance of PET models Thei Turc model modified fqr humid subtropical
ronments. Their high complexity and heterogenei- aced model to <imu. < W) regions best represents PET in our study area.
ty make the characterization of hydrological pro- c th ¢ LLl . Bi=rami
cesses very difficult. In particular, large uncertain- ate & that accounts fof e - = i nundation dynamics of seasonal wetlands large-
| I et £ I5s¢ b _ nundation dynamics of A - — i _ e
ties complicate estimations of water loss by evapo < st m 552 = y influence PET by water availability and can be
ration (E). One of the largest freshwater wetlands in seasonal wetlands . s _ i : :
. . D=, L ecdy OF o LL} TUR modified for addressed with implementing a GW ET function.
the world is the Pantanal located in central South e " (RPPN SESC Pantanal) in , :
America. Data availability is scarce and its remote- Quantify E losses of dif- Q : _ B;asziliatr;] ianta_nal(;m;;laLnd o humld subtropgca: - o - o
_ . XN Fantanal® O QL merica \ertt), Lo- reddions Was es
ness makes direct measurements of E even more ferent types of water - i et ap ragnjked OET e onsidering j«Nater ‘aval apllity Ol.” new moael Is
challenging. Due to the variability and the comple- bodies for dry and wet = S m manz'ﬂ“ﬂ within RPPN SESC Pantanal capable of simulating AET of different types of
Xity of this unique ecosystem, no adequate m : ' " (top) TUR ABT MAK HAR PEN PMO PRT water bodies for the dry and the rainy season. The
+ * years | | : : : | RMSE 0999088 1.02 116147 1.lb. 169 .
method for dEtermmmg E exists. Y Sep10 AprlT Oct11 May12 Nov12 NSE 0.4 0.45 040 0.24 -0.23 0.23 -0.63 reduction of AET com parEd to PET accounts for
Date KGE 0.45 0.42 0.46 0.50 0.49 0.45 0.44 0
‘ . SRCC 075 0.73 0.7L 0.68 0.65 0.59 0.59 Uup to 28 %.
Compatison of PET models with classA pan' ESEE 7" " °° terfes A2 0o
Final rank 1 2 i 4 5 3] 7
| a) Choice and performance of PET models T — o - _ _
>' A set of seven empirical models with varying complexity was  Pen Penman open water b) Water avallablllty C) Appllcatlon to different locations
U selected to calculate ensembles of potential evaporation (PET)  PRT st B O e
o based on different assumptions and available datasets. The pa- mﬁi Efarf;?:;eg’ 2000
_—| rametrization was adjusted to prior successful application in a7 ol A poo Relative AET simto
n PMO Penman-Monteith permanent water body, red frame: ephe- 0 E measured water = T
: | water body, light blue frame: flood- 3 £
o On the basis of 38 months (Feb 2010 - Apr 201 3) ;EIF: ;aufgezzjﬂg;i . rt'ﬁ AmeTee ~500 g level at water body =
. of observations we calculated the fit between  Abbreviation Objective function = C forthe wet and L oD -
.- PET model results and class A pan measure- ““°F Rootmean square error %% the dry season of =
P " . ; . . NSE Nash-Sutcliffe efficiency »
1T ments using five different objective functions. .. i sGpts effciancy _ {1500 [ 2007 =
The best PET model for our StUd}/ dalea Was SRCC Spearman's rank correlation coefficient . | _i;fziﬁl (sim: Sil’ﬂUlBtEd) = 500 -
E chosen by ranking the PET models accordingto  PCC Pearson's correlation coefficient ' | - 02/27 04/18  06/07 _ 07/27 0915  11/04 200
4 ; ; 2007
the best objective function results.
0
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b) Water avallablhw - : _ : o - Total sums of AET (Apr 2012 - Apr 2013, colors and letters refer
To account for seasonal inundation in the dry and the rainy season we use high-resolution | ~— - to studied water bodies indicated in the location map) for dif-
measurements of surface and groundwater to define water available for E. Groundwater (GW) | g Comparison of AET ferent types of water bodies in relation to PET (grey columns).
evapotranspiration (ET) functions predict the actual evaporation (AET) based on the relation z U N sim with PET sim
between GW ET rate and GW depth. The approach after Stoll & Weiler (2010) serves to derive L h Jl and AET obs
AET by constraining modeled PET based on available water. m | (obs = observed)
2_
Calibration c) Application to different Iocatlons 1.9
Two parameters d, and d, were derived by Monte Carlo (MC) sampling with 100 steps within The best ranked PET model was used to simulate °""02/27 0a/18  06/07 _07/27  09/15 _ 11/04 -
d: depth until no reduction of PET takes place  range: between -1500 and 0 mm rent locations. . =
incti 1200 —— . . . . . . . . Cumulative sums 06 -
d,: extinction depth range: between -5000 and -2000 mm = Lol Dty € AET obs and AET &
The calibration results of d, and d, from water ol P e e < .
Valid.ation bOdy C SEFVEd 1o deﬁne the water availa blllty for ?TI']Zan Ogasirjei;ljyr v . . :
Results of GW ET function were validated by local measurements of AET with the Bowen ratio different types of water bodies, such as perma- = el , ol 0.2 | Smr————" f
' floodplain = to simulate AET o o | v
Reference: Stoll & Weiler 2010. Explicit simulations of stream networks to guide hydrological modelling in ungauged basins. Hydrol. Earth Syst. Sci., < 400k total sums [mm] | 05 06 07 08 09 10 11 12 01 62 03 04
14{8): 1435-1448 AET obs = 1041.8 2012/2013
2001 / AET sim=1061.6 Relative AET sim to PET sim for all water bodies. Constraining
_ v MAE = 0.54 (MAE = mean ab- modeled PET by available water results in an earlier dry out of
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