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autoQcC is a tool that inlcudes classical and machine learning algorithms to support the quality control of arctic ocean temperature profile measurements. It has been developed in the M-VRE
project (https://mosaic-vre.org). autoQC has been trained with the UDASH dataset and is based on works in the SalaciaML project (https://salacia-ml.awi.de/), which was published in Frontiers of
Marine Sciences at SalaciaML. autoQC is developed by Dr. Mohamed Chouai, Felix Reimers and Dr. Sebastian Mieruch-Schniille at the Alfred Wegener Institute (AWI) in Bremerhaven, Germany.
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The input data

smieruch@bgeo04l004: ~/Downloads/UDASH_test_subset
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The flags: spike & suspect gradient
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The classical approach
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The classical + Al approach

Good

Good| workload
reduction

Machine |Bad
learning

Traditional
Profile @ —— Automatic

QC

Bad

l

.

-
q

Visual quality control

Archive




The evaluation

Classic checks: Classic + Al checks:




UDASH (Unified Database for Arctic and Subarctic Hydrography)
https://doi.pangaea.de/10.1594/PANGAEA.872931

280,000 temperature and salinity profiles

Visually controlled by human expert

How we did it

Classical QC checks

Inputs

[® all_in_one.ipynb
B + XD

e  +
] » m C » Code v @ git
"
# Outliers in mixed layer
#
#
def Traditional_ outlier_detection(Data):

gradient = T Suspect gradient T D(Data)
Data[ 'gradient2']=np.array(gradient)
datal=Data.loc[(Data['gradient2']>=0.5) & (Data['Depth [m]']<*00)]
datal.loc[:,'QF trad'] = 4
return datal
def T Suspect gradient T D(Data):
unique_profil=Data['Prof_no'].unique()
d grad=[]
data2=[]
for j in range(len(unique profil)):
profil=Data[Data["Prof no"].isin([unique_profil[j]])].reset index(drop=True)
#data2=pd.concat([data2,profil])
data2.append(profil.values)
t=profil['Temp [°C]'].values
d=profil['Depth [m]'].values
i=0
grad=[-999]
while i < d.size - 1:
#case of -999 in temperature
if -999 in (t[i], t[i+1],d[i + 1], d[i]):
grad = np.append(grad, -999) #give this value 1000
else:
if (d[i + 1] - d[i])!=0:
grad = np.append(grad, (t[i + 1] - t[il) / (d[i + 1] - d[i]))
else:
grad = np.append(grad, -999) #give this value 1000
i+=1
#grad = np.append(grad,grad[-1])
d_grad.append(grad)
d grad flat=[item for sublist in d grad for item in sublist]
return np.array(d_grad_flat)

#*

MLP (Multi-Layer-Perceptron)

Hidden Layers

9 / 9

. y

Figure fi’roimrhttp://utpedia.utp.edu.ﬁﬂ;/iﬂ/eprint/24!49/1/Sketcl; Igeéognition based on Deep I:eérning.pdf

Al — training, validation, evaluation

[®] train.ipynb
B + X

e +
D [ » m C » Code v @ ¢t #  Python 3 (ipykernel)
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#Build the model

seed =7

input dim = X train.shape[1]

model = Sequential()

model.add(Dense(512, kernel initializer=initializers.glorot nor
model.add(Dropout(0.1))

model.add(Dense (256, kernel initializer=initializers.glorot nor
model.add(Dropout(0.1))

model.add(Dense (128, kernel initializer=initializers.glorot nor
model.add(Dropout(0.2))

model.add(Dense(64, kernel_initializer=initializers.glorot_norm
model.add(Dropout(0.2))

model.add(Dense(1l, kernel initializer=initializers.glorot norma

model.summary ()
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https://doi.pangaea.de/10.1594/PANGAEA.872931

Future

* Mature and finalize
* GitHub: https://github.com/mchouai27/SalaciaML-Arctic
* Apply on salinity

* Improve algorithms
* Approach communities, e.g. SeaDataNet, IQuOD, ...
* Develop model for other error: statistical screening

* Use other datasets (from other gc-operators)
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