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Morphological Quality Index (MQI)

The Morphological Quality Index (MQI) is an index derived from expert

judgment applied to three groups of indicators such as Geomorphological

Functionality (F), Artificiality (A) and Channel Adjustments (CA).

Each indicator is assigned a class to which a score corresponds. From the sum

of the scores, we obtain the MAI (Morphological Alteration Index).

1 – MAI = MQI



Water bodies MQI

10%

13%

30%

43%

5%

bad
poor
moderate
good
high



y = 2.4099x + 0.0902

R² = 0.5792

-0.60
-0.40
-0.20
0.00
0.20
0.40
0.60
0.80
1.00

0.00 0.20 0.40 0.60

M
Q

I

MQI F

y = 1.2431x + 0.1975

R² = 0.9254

-0.60
-0.40
-0.20
0.00
0.20
0.40
0.60
0.80
1.00

-1.00 -0.50 0.00 0.50 1.00

M
Q

I
MQI A

y = 3.5826x + 0.4459

R² = 0.1122

-0.60
-0.40
-0.20
0.00
0.20
0.40
0.60
0.80
1.00

0.00 0.05 0.10 0.15

M
Q

I

MQI CA

MQI vs indicators F, A and CA

y = 2.3575x + 0.0853

R² = 0.4933
0.00

0.20

0.40

0.60

0.80

1.00

0.00 0.20 0.40

M
Q

I

MQI F

y = 1.0717x + 0.2439

R² = 0.7678

0.00

0.20

0.40

0.60

0.80

1.00

-0.50 0.00 0.50 1.00

M
Q

I

MQI A

y = 4.2689x + 0.3987

R² = 0.1247
0.00

0.20

0.40

0.60

0.80

1.00

0.00 0.05 0.10 0.15

M
Q

I

MQI CA

Reach 
scale

Water 
body 
scale



Sensitivity Analysis

To evaluate the response of a reach to a class variation of each indicator, a

sensitivity analysis was performed.

Two sheets have been created, one for confined reaches and one for semi- and

unconfined reaches, with which all possible class variations of MQI can be

calculated starting from the original MQI.



Sensitivity Analysis
Water body MQI = 0,70



Sensitivity Analysis

Water body MQI = 0,70
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Sensitivity Analysis
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The analysis of the variations revealed that,

out of a total of 334 reaches, 80 reaches

underwent a worsening of morphological

quality class (columns in red), 61 reaches

underwent an improvement of

morphological quality class (columns in

green), and 193 reaches maintained the

original quality class (column in grey).
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Morphological Quality Fragmentation Index

𝑴𝑸𝑭𝑰 =
σ 𝑴𝑸𝑰 𝒈𝒓𝒐𝒖𝒑𝒔

σ 𝒓𝒆𝒂𝒄𝒉𝒆𝒔 − 𝟏

The Morphological Quality Fragmentation Index (MQFI) indicates the

variability of the MQI class along the water body.

To derive the MQFI, the first step is to find consecutive reaches with the

same MQI class and merge them into a single group.

Each time the MQI class changes, a new group is generated.

The MQFI is dimensionless and ranges from 0 to 1. MQFI values tending

to 0 indicate water bodies that are poorly fragmented and have good

longitudinal continuity, MQFI values tending to 1 indicate water bodies

that are highly fragmented and have poor longitudinal continuity.

MQI groups = merge of reaches with the same MQI class
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Conclusions

1. 78% of the water bodies studied have an Excellent,

Good or Sufficient morphological quality. Only 22%

have a Poor or Bad morphological quality.

2. The application of IDRAIM highlights that the

assessment of morphological quality at the water

body scale can mask well-recognizable local

criticalities at the reach scale.

3. Sensitivity analysis allows us to go beyond the IQM

value, showing that:

• small variations in indicators can produce

significant reach class changes;

• intervening on certain indicators can improve or

worsen the morphological quality of the reach;

• the effects of reach quality variations on the

water body MQI are controlled by an incidence

of the specific reach length.



Conclusions

4. The Morphological Quality Fragmentation Index (MQFI)

represents a useful screening tool to distinguish water

bodies with specific problems from those with

widespread alterations.

5. The IQM assessment, sensitivity analysis and MQFI

provide administrations with useful operational support

for water bodies management.



Thanks for your attention
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