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1. Parameter distributions:
Uniform, (log-) Normal, Chi-square,
Exponential, Gamma, Wald and

(P)Bias, (log-) NSE, r, r?, Covariance;
2. Simulation / Evaluation MSE, dMSE, MAE, RMSE, RRMSE, Al,
KGE, hydrological signatures and

3. Objective Function:

Weibull likelihood functions
4. Parameter estimation methods:
Sensitivity Analysis Uncertainty Analysis Non-Bayesian Calibration Bayesian Calibration
FAST GLUE MLE, SA, SCE-UA, ABC, FSCABC MC, LHS, MCMC, DE-M(C,,

DREAM, ROPE

5. Database:

ram, csv, sql
6. Analyser:

Posterior analyses, Best model run, Trace plots, Parameter interaction, Convergence diagnostics

http://fb09-pasig.umwelt.uni-giessen.de/spotpy/



SPOTPY + SWAT

class spot setup(ocbject):

AWC = spotpy.parameter.Uniform{low=-0.%,high=0.3)

ksat = spotpy.parameter.Uniform(low=-0.%, high=0.¢)

CHN = spotpy.parameter . Uniform(low=0.001,high=0.25)

CHE = spotpy.parameter . Uniform(low=0.1,high=150)
ALPHA BF = spotpy.parameter.Uniform(low=0.001,high=0.5%%
GW DELAY = spotpy.parameter.Uniform(low=1,high=50)
RCHRG DP = spotpy.parameter.Uniform(low=0,high=1)

CN2 = spotpy.parameter . Uniform(low=-0.%, high=0.15%)

ESCO = spotpy.parameter.Uniform(low=0,high=1)

def init (self):
self.cbserveddata fname =|'cbserved'+os.sep+'discharge.txt’
self.cbserveddata = np.loadtxt(self.observeddata fname)
self.nr_of_ohservaticns = len({self.ocbserveddata)
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SPOTPY + SWAT

def simulation(self,vector):
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manipulators = {}

#%#% here all parameters from the gw-file are assigned in the dictionary for calibration
gwfiles = [1 for i1 in files if i.endswith(".gw")]

gw = [1

for i in gwfiles:

gw.append {gwManipulatorf(i, ["GW DELAY","ALPHA BF","GW REVAP", "GWQMN"

manipulators["gw"] = gw

for d in gw:

d.setChangePar|("GW DELAY" ,vector.delay,"s")

S

d.setChangePar ("ALFHA BF",vector.alpha,”s")
d.setChangePar ("ECHEG DP",vector.RCHRG DP,"s")

d.finishChangePar (core nr)
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SPOTPY + SWAT

sub.call(|['./SWAT reveed']]
subbasins = [1]| #subbasin number where output should be extracted
results = (read.rchOutputManipulator (|[["FLOW oUT"]|,subbasins,"indi" ,False,l, core nr))
results = []
for subb in subbasins:
with open('SWATsensitivity FLOW OUT 000'+str(subb)+'.rch', 'rb') as fh:

for line in fh:
pass

last = line
vals = last.split(' ')
oneresult=[]
for val in wvals:

oneresult.append(float (val))

results.append(oneresult)
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SPOTPY + SWAT

evaluation({self) :

observationdatalists = []

observationdatalists.append|(self.observeddata)

return observationdatalists

objectivefuncticon(self,simulation,evaluation) :

indexs=|[]

for obs in evaluation:
index=[]
for i in range(len(cbs)):
if not cbs[i] = -99%9%9%: #used for missing observation data
index.append (1)

indexs.append (index)
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subl = np.array(simulation[0])

sub = np.array(subl) [indexs[0]]

sub_logp = spotpy.objectivefunctions.log pl{evaluation[0] [indexs[0]],sub)

return sub logp
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3. Objective Function:
(P)Bias, (log-) NSE, r, r*, Covariance;
MSE, dMSE, MAE, RMSE, RRMSE, Al,

KGE, hydrological signatures and
likelihood functions
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SPOTPY + SWAT

starter = spot setup(parallel)

sampler = spotpyl|algorithms.mcmcfstarter,dbname='"sSWAT-discharge mcemc' ,dbformat="'csv', alt objfun=None,parallel=parallel)

sampler.sample (repetitions=15000, nChains=3)

Do you want to investigate uncertainty of
your parameters?

Do you want to use more than one Likelihood?

!

Do you want to use Parallel Is your parameter space
Computing? compact?

Are all parameters uniform Is your model simulating Do you want to use Parallel
distributed? fast? Computing?

http://fb09-pasig.umwelt.uni-giessen.de/spotpy/Tutorial/8-Algorithm_guide/
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Comparing methodologies
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Discharge [l s-1]

omparing methodologies
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Thank you!

More information: http://fb09-pasig.umwelt.uni-
giessen.de/spotpy/

Camargos.S.Carla@umwelt.uni-giessen.de
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