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ÅTo provide an overview of the scientific 
evidence behind the proposed measures  
in the NAP Consultation 

ÅPhosphorus at NI-level т agricultural focus

ÅSource pressures at catchment level 
(point sources and the landscape-wide 
diffuse source)  

ÅPathways for transfer to water 

ÅProtecting water requires Source + 
Pathway measures in combination 

Objective: 



Catchment Research Platforms for 
NAP

Fortnightly water quality Colebrooke & Upper 
Bann sub-catchments since 1990s (n=26)

иLong term trends in N and P loss relative to 
land use, management and climate.

High resolution monitoring at 4 focus 
catchments; 3 in Upper Bann (2018-) and 1 in 
Ballinderry (2018-24). 

иComparison of derogated and non-derogated 
catchments.
иInsight to load and concentration changes over 

short periods.
иEvaluation of AES measures

2 x High Resolution Mobile Monitoring Units



Modelling P cycling Europe-wide  for 2010-19 
Muntwyler et al. (2024) 
https://doi.org/10.1016/j.scitotenv.2023.167143

Phosphorus  - at European Scale

(NI P Balance ~11 kg P/ha)
Fig. 4.

https://doi.org/10.1016/j.scitotenv.2023.167143


Material Flow Analysis estimates that annually 
there are around 3,400 tonnes of surplus 
phosphorus in the Lough Neagh catchment, 
predominantly from cattle slurry. RephoKUs 
found 10,500 tonnes for NI in 2017.

Imports of P include animal feed and chemical 
fertilisers, exports are mainly via food produce. 
Most of the P surplus is accumulating in soils, 
from where it can be lost to water.  

Theoretically 123% of crop nutrient requirements 
can be supplied by manure/slurry alone (no need 
for chemical P)

3 biggest flows :
1. Manure
2. Fodder
3. Imported feed

Imports = 9,641 t P Exports = 6,257 t PSurplus (soil P) = 3,383 t (10.7 kg P/ha)

Loss to water:
1. Agri 377 t 
2. WW  183 t

https://newharmonica.eu/



Livestock dominated (95%)
26,000 farms, 40 ha average

868,251 ha of agricultural land 

receiving nutrient applications  

(2021-23) 9901 t P/yr
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Calculated P Balance 

From DAERA Environmental Farming Branch



Jordan et al. (2024) 
https://doi.org/10.1016/j.jenvman.2024.123427

1. The farmgate P balance is directly and strongly related 
to river SRP with a 1-year time lag

2. Also, to Lough Neagh rivers TP FWMC with a 5-year 
time-lag

3. A surplus of ~5.5 kg/ha/yr suggests 25% of rivers at G/H 
status and 100% at M/G status (directly related to 
optimum STP), and Lough Neagh rivers to support a 
M/G lake TP boundary

The NI P-balance and water quality

https://doi.org/10.1016/j.jenvman.2024.123427


Evidence of the P Surplus accumulating 
within the system would be an increase in 
soil test P. 

7049 fields sampled by AFBI in the EAA Soil 
Pilot in 2017/18 and repeat sampled in the 
Zone 1 SNHS in 2022/23. 

Soil т P storage



Find that 62.4% of fields increased in 
plant-available P

Overall area-weighted average 
increased from 25.6 mg/L to 27.5 mg/L

Area-weighted average pH dropped 
from 6.0 to 5.9 

Evidence of the P Surplus accumulating 
within the system would be an increase in 
soil test P. 

7049 fields sampled by AFBI in the EAA Soil 
Pilot in 2017/18 and repeat sampled in the 
Zone 1 SNHS in 2022/23. 

Soil т P storage



Moderate

Good
Carrying capacity for catchment/farm area 
proposed as 13% - 15% for high soil P

Scott et al., 2024 
https://doi.org/10.1016/j.catena.2024.107964

Soil P Excess Affects Water Quality

https://doi.org/10.1016/j.catena.2024.107964


% Sampled 
Fields 

>Agronomic 
Optimum P

%

Source ɀ P surplus
Results for 300,000 fields Zone 1 & 2
92 - 95 % of fields sampled
Soils reflect the long-term NI P surplus  
 

Above 
Optimum 

Optimum

Below 
Optimum

Mapping has been altered to preserve farmer anonymity



Optimised Use of 
Manure/ Slurry 

Organic P

Chemical P
Concentrate P

Crop 
Yield

Livestock

Soil 
Testing &

NMP

Å Pilot work during 2016-18  showed very limited 
NMP on farms т habitual practice 

Å <10% soil test regularly 

Å >40% of SNHS fields soil tested were above 
agronomic optimum for P 

Å ~60% of fields required lime

Å Low pH т impeded plant uptake т reduced 
yields т increased concentrate feed

Å Through NMP a proportion of the required P 
surplus can be reduced  

Action: Improve efficiency at farm level

Water 
Quality

Surplus to Soil 
& Diffuse P loss

Crop 
Yield



Some positive signs  т where limited one-to-
one advice was provided to farmers reductions 
in soil P and improvements in pH were 
observed.

Farmers in UB03, UB15a, UB22a received soil 
results on 1-2 occasions prior to SNHS (with 
maps) 

Indications that farmers acted on their results 
and engaged with NMP. 

Currently working with CAFRE colleagues to 
pilot an advisory approach (Themed Groups) in 
these catchments (NAP-BMP project).

UB03  
-7.2% reduction in % of 
catchment above optimum

Advisory support



Across the derogated and non-derogated 
catchments 13 farms provided data to calculate the 
farmgate P, K, N balance

Over the period 2016-2022 P-balances were 
reduced, mainly cutting chemical P, but also 
reducing concentrate. 

In 2016 8/13 farms were above optimum for Olsen P
All 8 reduced their soil P over the period, 1 to 
optimum. 

ìőŔũĲШĲŰĦŸƨƖċŊŔŰŊЯШŔƣќƚШċШƚůċũũШƚċůƓũĲ

REDUCING INCREASING

170 kg N

Advisory support



Farms with LMN > 150 kg N have higher farm soil P т indicative of operating at a higher surplus

Working with these farms to improve NMP and reduce the P-balance 



Low pH ɀ sub -optimum crop yields

Extensively farmed land or with an environmental classification do not receive lime recommendations
 

pH

Mapping has been altered to preserve farmer anonymity

*Potassium т Zone 2 47% soils have a 
K recommendation; Zone 1 29%

**Sulphur т Zone 2 29% soils have a Z 
recommendation ; Zone 1 11%

Zone 2 Zone 1



Nutrient Management Planning  
training is essential to help 
farmers make the most of SNHS 
results on their farms. 

CAFRE have developed 
comprehensive online training and 
face-to-face sessions across NI. 

Challenge
Almost entering final year yet only 
~5800 have completed training. 

Access to the online mapping 
system ~2500 farmers and 400 
agents have accessed (out of 
18,660 farms registered Z1-Z3)

Risk maps are only online



A loss-prone landscape

Catchments with high runoff risk & high soil P lose 
more to water

High 
Concentrations 

+ 
High Flows 

= large loads

Proposing: 3 m uncultivated buffer alongside a waterway in 
arable fields



Annual loads to receiving waters

Phosphorus loss is mainly in overland 
flow during rainfall events (steep vertical 
steps in cumulative graph) 

In wet years with intense rainfall P loads 
ƣŸШƽċƣĲƖШċƖĲШőŔŊőĲƖШƣőċŰШŔŰШљĬƖǃњШǃĲċƖƚЮШ

Topography and soil type т CSAs

Single storm events can be responsible 
for large proportions of annual loads

Dry Year 

Dry Year 

Wet Year 

Wet Year 

UB 15a
UB 3



Impact of high intensity rainfall events

Storm Babet: 
~ 0.11 kg phosphorus/ha
~ 53 T of phosphorus lost from the Lough Neagh catchment
>10% of annual phosphorus load

T
P

 C
um

ul
at

iv
e 

Lo
ad

 (
kg

)
D

ischarge (m
3/s)

Annual P Loading

April 2021-22 April 2022-23 April 2023-24



Nitrogen 

Higher inputs to catchments result in 
higher losses to water.

Sub-surface/groundwater pathways

Weather impacts important: 

Dry summer in 2018 (low uptake by 
crops in drought + reduced 
denitrification) resulted in almost 
double load to water in winter 2018/19. 

Total Oxidised Nitrogen (= Nitrate-N + Nitrite-N)

River Discharge                         
UB 15a
UB 3
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The relative  importance  of soil  moisture  deficit  (SMD), land  use intensity  and fertiliser  spreading  
regulations  for  stream  water  quality  in the 6 weeks from  1st February

Available online: Fresne et al. (2025)  https://doi .org/10.1016/j.jenvman.2025.124704 

Fortnightly stream water samples were collected 
over 2009-2023 in 24 agricultural sub-catchments of 
Colebrooke and Upper Bann rivers. 

For the 6 weeks after end of the closed period: 
February 1stт March 15th 

Random Forest Regression models were developed 
to predict baseline stream water total phosphorus 
(TP), soluble reactive phosphorus (SRP) and total 
oxidised nitrogen (TON) concentrations. 

https://doi.org/10.1016/j.jenvman.2025.124704


иШEŉŉĲĦƣШŸŉШ  ÂШƖĲŊƨũċƣŔŸŰƚШŸŰШƽċƣĲƖШƕƨċũŔƣǃШ
overridden by SMD and land use intensity 
impacts.

Å P concentrations primarily driven by SMD and 
land use intensity.

Å TON concentrations primarily driven by land 
use intensity.

Å  SMD impact on stream water quality higher in 
the intensively farmed catchment.

Findings highlight the need to reduce excess 
soil nutrient sources, ensure fertilisers are 
spread during appropriate ground/weather 
conditions, and adapt regulation to changing 
weather patterns to minimise nutrient 
losses via runoff and leaching. 



Difficult to prevent 
losses of applied 

nutrients, sediment 
and soil P

Brian Wallace, AFBI



Yellow Weather Warnings for Rain т љa simple information system to provide 
a warning when widespread heavy rainfall is forecast, and conditions are 
ƨŰƚƨŔƣċĤũĲШŉŸƖШƚũƨƖƖǃШƚƓƖĲċĬŔŰŊЮШы ĦƣŔŸŰШΦШŸŉШƣőĲШxŸƨŊőШ ĲċŊőШ ĦƣŔŸŰШÂũċŰьњШ



No RainfallLow Rainfall mm

High Rainfall mm

West East 

Stations 
arranged west 
to east

NO DATA

Total rain on Day 1-3 of Yellow Warning

Range: 0-222 mm 
Median: 15 mm 
Mean: 19 mm

Only 3 occasions where majority of stations had 
no rainfall (all in summer) 

Date Sum_X1563Sum_X1564Sum_X2042Sum_X1942Sum_X1575Sum_X839Sum_X18961Sum_X1509Sum_X1504Sum_X1489Sum_X1494Sum_X1491Sum_X1475Sum_X1501Sum_X1508Sum_X1527

17/06/2011 17.8 5.3 0.7 0.9 4.1 2.7 NA 14.9 14.8 19.8 60 27.6 19.4 17.6 23.8 23.7

07/07/2011 24.6 7.8 5.6 6 4.7 11.3 13.4 10.9 10 9.5 14.2 22 17.3 14.6 17.1 6

18/07/2011 15.2 4 0.9 7.7 5.5 0 8 11.5 0 19.1 12.3 17.4 6.9 7.1 7.5 6.2

01/10/2011 14.5 NA 4.5 4.4 2.5 NA 28.4 55.4 23 47.4 44.6 47.8 53.7 50.1 55 60.9

10/05/2012 28.2 24.5 19.6 24.1 14.1 11.4 19.1 8.8 9.2 7.3 21.1 5.2 7.2 10.1 19.1 10.4

07/06/2012 108.8 83 36.7 23.3 19.4 37.1 56.9 39.2 39 39.4 92.4 81.1 43.8 38.3 44.1 25.1

08/06/2012 108.2 80.9 3.5 3.5 6.6 8.8 43.9 33.6 14.8 36 81.2 69 40.1 34.5 40.2 23.9

15/06/2012 15 28.1 6.4 18.9 16.2 7.3 25.4 24.1 34 35.6 120.3 51.2 31 46.4 33.6 33.4

16/06/2012 3.2 5.7 19.5 36.3 28.1 3.3 12.2 5 9.2 7.8 36.1 25.5 9.5 15.1 10.1 13.6

22/06/2012 20.3 9 3.7 25.3 55.8 12.6 20.5 30.6 25.8 37.8 40.1 31.2 62.5 64 70.1 43.7

23/06/2012 15.4 6.4 2.5 2.7 4.9 5.4 15.7 22.1 5.2 25 13.1 17.3 48.5 51.4 57.5 35.7

28/06/2012 31.2 36 10.1 18.1 13.7 7.4 16 14.1 32.8 15.8 15.8 15.4 67.1 72.3 66.9 12.8

03/07/2012 15.9 15.3 17.7 15.6 11.2 10.6 21.8 10.7 13.2 9.3 35.7 19.2 7.6 6.9 8.7 4.4

06/07/2012 5.1 6.6 7.3 10.4 11.4 8.8 6.2 9.7 11.4 19.7 23.7 17.5 16.2 19.5 20.1 23.4

07/07/2012 3.9 10.1 4.8 9.9 14.6 4.8 6.5 12.2 10.2 20.4 27.6 21.5 21.1 23.7 25.8 22.6

08/07/2012 3.4 15.6 6 11.4 4.3 20 4.3 4 8.8 10.8 23.1 18.2 10.5 12.8 13 4.3

18/07/2012 20.6 9.5 0.4 1.6 3 0.8 12.3 11.1 7 16 23.7 18.8 16.5 17.7 15.8 9.3

24/07/2012 13.5 10.7 2.5 3.2 1.3 6.1 9.2 19.8 7 17.5 18 12.8 14.7 15.2 17.2 12.4

25/07/2012 4.2 3.4 3.4 4.2 3.5 2.2 1.2 4.7 1 4.1 6 5 3.2 3 5 4.5

01/08/2012 17.7 33.3 1.1 1.8 0.8 2.2 23.7 6.8 6 5.3 35.4 27.6 9.4 10.8 16.7 9

04/08/2012 36.4 NA 0.7 3 0.5 3.6 5.2 4.3 4.8 3.7 10 4.5 8.6 9.7 7.5 2.3

05/08/2012 13.5 NA 2.6 4.2 1.1 1.4 3.6 2.4 1.8 3.2 5.6 3 3.3 4.5 0.9 1.4

14/08/2012 12.7 NA 28.2 35.2 17.2 22 29.4 15.3 21.03 13.3 29.6 13.3 14.9 18.4 19.7 19.2

15/08/2012 27 NA 27.7 18.2 28.6 22.4 49.3 27.4 29.6 22.6 80.3 41.4 23.7 28.5 35.1 34.8

17/08/2012 18.8 NA 12.4 10.2 24 2 33.3 17.4 11.2 12 60.3 38.1 11.2 12.5 18 20.9

18/08/2012 23.8 NA 10.2 10.1 17.8 3.1 2.4 2.5 5.2 1.9 5.3 9.3 1.1 1.2 2.1 5.1

21/08/2012 21.9 NA 19.1 19.2 20.7 15 17.2 19.5 14.8 9.8 21.3 22.9 10.1 6.1 15.3 18.5

27/08/2012 24.7 NA 13.5 8.3 7.8 15.9 13.8 10.8 16.6 11.3 70.2 42.7 20.5 17.9 14.3 36.3

29/08/2012 9.9 NA 8.7 6.6 4.7 6.4 6 7.6 9.6 10.6 14 8.5 14.7 12 3.1 14.4

21/09/2012 9.9 9.9 5.4 1.2 4.6 2.4 6.7 7.3 2.8 5.5 6.7 NA 4.8 5.8 1.9 2.9

24/09/2012 21.8 32 15 18.2 15.3 21.7 15.6 43.8 64.8 47.9 88.6 NA 55.9 59.3 72.3 68.9

25/09/2012 19.4 29.2 6.2 2 7.4 1.7 13.2 38.7 33 41.3 78.5 NA 47.5 51.7 67 66.2

11/10/2012 22.3 24.7 15.2 32.2 24 19.7 23.9 27.5 28.8 25.7 31.1 42.8 22.5 23.6 23.9 31.6

10/02/2013 29.1 NA 17.7 4 11.2 13.5 30.8 16.6 21.6 18.3 29.6 49.4 10.1 17.3 14.3 17

22/03/2013 25 NA 1.2 3.2 17.2 9 31.5 58 85.4 44.6 96.4 19.8 68.4 83.9 67.3 66.5

10/05/2013 34 NA 10.4 14.9 15 7.5 14.3 25.3 17.4 20.4 32.9 27.5 15.9 14.4 12.6 8.9

18/05/2013 23 NA 22.7 27.7 24.9 15.7 19.7 13.9 12 16.4 10.2 7.5 16.8 16.8 17.5 15

15/06/2013 15.2 NA 4.6 9 19.6 7.6 35.3 20.9 6.4 28.7 41.3 14.9 20.9 28.6 34.8 20.4

24/07/2013 13.4 NA 51.4 31.3 7.9 23.3 57.8 65.9 63.4 15.2 15.8 15.6 6.9 4.8 4.6 6.7

25/07/2013 11.5 NA 46.9 29.9 11.8 17.2 44.3 65.5 62.8 15.2 15.8 15.6 6.9 4.9 6.3 6.7

26/07/2013 2.1 NA 29.6 14.7 9.2 19.2 25.3 8.8 0.4 7.1 0.3 0.5 4.6 2.4 1.7 0.1

29/07/2013 8 NA 30.1 16.5 15.1 28.8 15.6 14.7 27.8 9.1 19 7.4 6.5 7.4 12.6 17.4

07/09/2013 26.1 NA 13.3 28.4 14.3 8.7 20.5 19 24.2 21.6 26.8 20.6 25.5 30.8 25.6 37.6

16/09/2013 30.2 NA 12.8 19.6 9.5 7.3 14 7.9 5.4 3.5 9.6 11.2 3.3 3.3 1.4 0.5

02/10/2013 28.6 NA 8.3 5.9 10.4 20.8 35.9 31.7 28.4 NA 85.8 47.5 39.4 42.7 55.9 35.7

03/10/2013 11.2 NA 1.1 2.3 2.2 12.2 23.3 18.1 12.6 NA 53.8 33.2 23.8 23.9 36.1 29.1

03/02/2014 18.6 NA 8.6 3 4.5 13.5 15.6 30 34.2 22.2 37.5 10.2 15.8 17.5 18.5 17.3

05/02/2014 16 NA 10.5 6.7 18.2 11.5 13.8 26.6 23.4 14.3 36.5 9.5 8.2 9.4 8.1 3.9

08/02/2014 29.8 NA 22.6 10.2 19.2 7.6 13.4 12.4 4.4 10.4 41 12.1 14.8 17.3 16.6 16.3

15/02/2014 32.3 NA 14.4 10.2 12.6 12.8 33.1 24.9 11.4 29.8 74 33.2 34.1 29.4 31 24.5

18/02/2014 27 NA 23.4 12.1 22.9 5.6 23.1 9.3 7.2 8.9 32.2 17.7 9.1 11.8 12 7.8

20/02/2014 30 NA 24.5 13.2 24.1 10.3 19.6 4 4 5.1 12.9 10.3 5.4 11.2 11.3 4.2

22/02/2014 24 NA 12.3 4.5 14.5 9.5 14.6 7.8 13 8.8 14.6 12.3 10.9 14.9 14.2 8.6

07/03/2014 22.2 NA 10 6.7 9.8 1.6 17.7 11.7 11.4 11.4 22.9 18.4 9.9 9.8 11.7 8.7

01/04/2014 27.5 NA 19.6 5.8 11.6 20.9 30.5 22.8 21 17.2 44.1 35.3 66.7 18.1 13.3 14.6

03/04/2014 20.1 NA 2.8 1 6.6 5.8 23.6 15.6 10.8 13.6 33.6 30.4 13 14.7 14.5 15.4

04/04/2014 6.5 NA 2.5 1.3 4.3 5.5 6.4 5.8 5.2 6.9 9.3 21.9 7 7.3 13.2 14.9

10/05/2014 21.8 NA 22 22.2 7 18.2 18.2 25.1 15.6 14.4 19.6 33.3 11 9.3 10.2 10.8

27/05/2014 1.7 NA 0 0 2.1 0.5 13.6 1.3 1.2 3.4 2.2 1.8 6.7 3.7 4.4 5.4

07/06/2014 8.6 NA 25.9 7.3 13.7 16.7 24.1 10.6 8.8 11.1 8.5 8.6 10.6 18.8 NA 23.9

08/06/2014 35.1 NA 32 18.5 7 39.8 16.9 4.6 1.2 5 5.7 4.4 4.1 10.9 NA 24.3

09/06/2014 50.3 NA 29.1 18.2 7 30.5 17.4 3.1 1 0.6 3.6 1.8 0 2.4 NA 3

10/06/2014 46.4 NA 10 14.7 3.9 25.4 4.2 1.9 1 0.3 3.1 1.3 0 2 NA 2.9

11/06/2014 15.8 NA 1.5 3 1 1.5 3.9 1.9 0.4 0.3 1.9 0.7 0 1.9 NA 1.6

20/07/2014 0.6 NA 0.6 0.3 0.4 0.3 0.3 0.8 0 0.4 0.5 0.5 0 2.4 NA 5.8

02/08/2014 31.9 NA 11.4 11 17.4 15.2 31.9 29.4 23.4 43.4 35.1 19.4 51.7 50.5 NA 46

04/08/2014 27.7 NA 10.6 8.2 12.3 0.7 12.8 35.5 9.6 59 19.4 29.1 34.4 25 NA 26.1

05/08/2014 19.7 NA 11 8.9 13.3 3.8 11.1 37.5 9.4 46.1 16.4 27.7 21.6 23.7 NA 25.6

06/08/2014 20.6 NA 3.3 2.1 3.5 7.6 13.6 42.8 6.6 46.5 8.4 12.4 23.6 23.7 NA 27.2

08/08/2014 8.6 NA 15.4 7 11.7 32 17.8 37.7 52.6 31 46.7 39.8 29 25.9 NA 19.3

09/08/2014 14.1 NA 16.5 8.2 12.8 29.2 25.7 39.2 49.8 41 63.7 53.1 33 32.2 NA 35.3

10/08/2014 21.9 NA 10 19.4 17.1 22 23.8 42.1 41.6 25.3 64 54.1 24.2 22.4 NA 40.7

29/08/2014 24.1 NA 0.8 7.6 12.1 4.2 16.4 7.9 9.6 10.4 10.3 7.5 3.3 6.8 NA 3.1

04/10/2014 24.6 NA 16.5 15.4 15.4 19.8 22.9 48.2 42.4 52 79.2 50.8 47.6 47.8 47.5 54.4

06/10/2014 15.6 NA 7.3 17.8 12.1 5 21.8 30.6 43.8 33.7 62.3 40.7 31.6 32.8 38.4 37.8

08/10/2014 13.7 NA 6 11.6 11.1 0.7 10.7 14.4 16.2 12.6 21.5 18.2 5.5 14.1 7.3 49.7

03/05/2015 38.1 NA 35.8 18.7 57.3 25 49.7 39.1 33.6 58 115.2 NA 46.5 52.8 52.9 38.4

05/05/2015 32.3 NA 20 15.9 22.3 8.7 26.7 19.3 15.8 16 19.6 19.7 16.7 17.7 19.9 10.7

06/08/2015 24.4 NA 0.5 1.3 1 1.4 8.7 7.5 5.4 8.3 19 13.1 0.5 4.7 5.1 13.4

23/08/2015 43.6 NA 28.9 15.3 36.1 33.5 58.5 67.6 81 45 72.7 74.3 24.2 35.6 37.5 27.2

26/08/2015 26.1 NA 14.6 10.3 17.1 6.4 26.4 17.1 17.8 20.9 29 38.2 17.7 18.1 18.5 34.8

12/09/2015 16.7 NA 2.8 0.3 5.8 2.8 20.9 15.9 12.6 15 58.1 32.6 17.9 19.2 20.1 19.4

09/02/2016 22.6 NA 1.1 5.3 17.3 3.9 16.5 2.2 4.535 4.5 2.8 2.8 4.3 2.9 2.5 1.6

29/05/2016 1.4 0.8 0 0 0.1 6.1 1.1 NA 0 0 0 NA 0 NA 0 0

07/06/2016 10.4 28.2 4 11.4 12.6 3.3 5 43.2 0 20.8 13 10.7 4.3 7.8 1.2 8.3

08/06/2016 0.1 1.8 19.8 3.2 0.8 8.6 0.4 7.6 4.2 NA 0.5 0 0.4 2.1 0 7.2

11/06/2016 21.6 17.1 16.1 29.9 12.8 13 36.7 6.3 6.6 NA 7 7.7 26.9 19.3 26.2 8.1

12/06/2016 34.4 18.8 14.5 19.2 12.8 6.6 26.8 7.4 7.4 NA 9.5 10 17.1 16.3 24 9.5

25/06/2016 18.3 10.3 5.3 7.5 4.9 5.6 10.7 3 4 8.9 9.2 9.5 7.6 4.5 6.6 7.4

20/07/2016 5.8 2.3 4.6 5.5 9.8 0.6 6.6 1.6 4.2 2.3 4.3 11.4 2.2 4.4 4.4 13

22/07/2016 7.7 3 6.3 9.4 7.3 5.2 7.6 2.4 4.4 4.6 3.8 10.5 2.2 7.7 7.7 NA

04/09/2016 34.7 33.2 14.5 9.8 13.3 13.7 29.1 14.4 3.6 21.2 11 29.8 13.8 23.5 16 11.6

04/02/2017 3.7 4.1 4.2 1.2 5.2 4.8 NA 2.2 3.2 5.1 5 4.4 11.5 13.9 18.2 20.5

23/02/2017 29.5 12.2 19.8 14.9 29.2 7.4 46 10.8 7.4 9.2 10.6 18.1 15.1 11.9 11.7 10.3

04/03/2017 56.7 NA 8.4 5 16.1 3 27.2 10.7 7.2 4 78.3 66.4 22.3 24.6 32.4 22.1

27/05/2017 8 11.3 7.7 10.3 10.3 10.8 4 4.2 7.8 NA 12.5 4.5 1 3.8 3.1 3

28/05/2017 8.1 12 2.8 4.3 4.2 4.9 5.4 5.7 5.8 NA 13.5 7.3 5.1 7.4 10.8 9.1

09/06/2017 29.1 26.4 15.7 15.5 11.5 13.7 33.9 26.7 11 NA 20.5 35.1 16.9 13.8 25 26.7

28/06/2017 7.6 10.4 4.6 12 0.8 4.8 13.1 13.9 15.2 NA 10.1 30 3.2 3.4 4.2 17

20/07/2017 28.6 29.3 10 8.9 11.1 17.8 NA 42.9 11 NA 36.5 37.4 18.9 21.5 19.6 19.3

23/08/2017 51.9 64 4.9 1.7 9.4 11.7 75.8 13.5 2.6 NA 10.5 8 7.5 19.1 16.1 NA

25/08/2017 21 28.8 0.2 0.2 5.1 5.8 21.5 8.9 4 NA 3 2.3 10.7 18.6 21.2 NA

13/09/2017 31.9 27.9 10.1 25.7 10.9 6.2 28.5 17.9 12.4 NA NA NA 5 21.7 9.1 19.8

21/09/2017 29.4 31.3 17.2 6.9 4.4 4.6 23.6 24.8 12.8 NA NA NA 12.5 21.7 NA 19.8

11/02/2018 53.5 NA 14.6 15.2 18.6 9.9 36 22.9 6.2 NA 20.9 19.9 22 24.4 24.3 27.8

15/03/2018 22.9 33.9 2.8 0.1 3.4 9 25.7 43.4 31.6 NA 92.5 47.6 38.5 41.5 33.4 18.3

02/04/2018 16.7 23.1 11.5 17.4 17.5 18.3 16.1 26.5 23.2 NA 61.8 NA 15.9 34.3 30.7 24.1

01/06/2018 8.9 21.1 NA 2.3 4.5 3.3 33.6 1 1.8 2.6 0.2 0 37.5 0.4 0.4 1.6

02/06/2018 4.6 21 NA 0.3 0.5 0.2 33.1 1 0 2.5 0.2 0.1 1.5 0.3 0 1.6

05/06/2018 2 0 NA 0 0 1.6 1.1 0 0 0 0 0 0 0 0 0

10/06/2018 0 0.3 NA 0.1 0.4 0 0.1 0 0 0 0 0 0 0 0.2 0

28/07/2018 13.1 20.2 7 5 13.1 5.5 19.9 89.9 82.2 45.4 70.9 79.9 36.8 28.1 31.1 38.9

16/03/2019 42.1 NA 6.9 12.2 23.3 12.7 52 21.3 19.6 24.4 19.1 18.8 7.8 29.2 31.1 21.1

27/04/2019 14.7 NA 3.2 2.3 15 3.8 12.9 23.1 27.2 31.9 26.9 43.5 31 28.6 19.2 18.8

05/06/2019 59.4 41.1 2.9 6.1 14.1 13.2 30.5 38.4 19.6 33 45.9 51.3 4.7 32.3 33.7 23.6

06/06/2019 18.3 10.3 9.4 3 10 4 5 12.2 12 6 22.4 16 3.5 4.9 5.8 3.3

27/07/2019 1.2 1.6 0 2.7 16.9 0.7 2.8 0 0.2 NA 0.2 0.5 NA 13.3 15.2 25.9

28/07/2019 0.4 0.3 0 2.7 16.9 18.8 6 0.2 0.4 NA 0.1 1.6 NA 13.6 15.3 26

31/07/2019 0 0 0 0 0 1.2 0.5 0.9 0.4 0.2 0.5 0 NA 1.5 1.2 8.5

09/08/2019 55.9 68.9 5.6 14 19.6 10.9 35.9 37 47.8 29.6 104.5 61.5 NA 31.2 39.4 59.1

31/08/2019 41.5 28.4 4 9.6 30.5 4.4 27.8 20.4 13.4 12.5 221.7 22.5 129.3 18.6 16.5 11.7

22/09/2019 39.9 57.5 12.1 7.7 21.3 9.3 38.4 17 17.2 2 39.4 30.8 NA 21.6 22.2 9.3

15/02/2020 37 NA 45 26.7 15.7 21.6 30.2 16 22.6 16.8 44.1 31.7 3 12.9 15.4 14.7

21/02/2020 50 NA 44.2 23.6 21.5 43.9 30.9 11.1 13.6 14.4 20.8 22.5 9.2 21.6 21.2 9.9

24/02/2020 59.5 NA 17.6 28.5 38.7 6.2 31.8 16.1 14.2 20.9 23.9 48 NA 21.1 24.9 16.7

28/02/2020 41.3 NA 33.5 NA 30.5 13.9 32.2 9.4 10.8 11.6 46.5 34.8 NA 12.2 14.1 11

27/06/2020 77.1 34.2 19.7 NA 31.2 52 50.2 13.3 22.8 21.7 47.4 35 NA 26.2 NA 8.2

28/06/2020 78.8 28.3 13.1 NA 19.1 24.9 43.9 12.2 15.2 24.1 38.9 1.2 NA 23.5 NA 6.3

25/08/2020 48.5 55.9 7.6 NA 38.4 17.6 55.4 29.6 60.2 36.4 85.3 62.5 28.5 32.8 36.5 42.6

28/08/2020 10.2 4.2 0 NA 1.3 0.1 16.5 20.8 5.61 24.4 23.1 14.6 NA 23.7 28.6 14.8

03/09/2020 25.2 12.5 5.2 NA 12.5 2.2 11.5 10 2.8 10.9 10.6 26.1 NA 14.5 11.8 15.5

04/10/2020 33.4 24 16.4 NA 24.5 23.9 26.5 42.7 39.4 24.1 37.8 16.1 NA 24.9 32.7 29.5

02/02/2021 31.6 41.1 11.1 NA 39.6 17.1 37.2 29.7 41.6 54.9 77 80.7 29.6 61.5 55.8 44.7

03/02/2021 15.3 NA 7.3 NA 24.8 8.6 27.1 30.7 31.8 52.4 65.5 68 31.7 55.5 53.1 52.2

23/02/2021 21 34.8 7.2 NA 7.4 6.6 17.8 15.8 13.4 16 25.4 17.1 1.5 9.5 13.4 10.2

05/07/2021 36.6 38.5 33 NA 0.6 7.5 14 1.8 5.6 4.8 1.3 NA 15 5.6 2.3 0

22/08/2021 12.2 14.8 0 NA 0.7 0.1 4.2 2.5 0.2 3 1.8 10 2.8 2 1.6 4.3

30/06/2022 4.5 NA 3.4 NA 6.2 2.3 6 23.8 12.4 11.7 5.3 5.8 10 9.3 10.9 11

24/07/2022 39.1 NA 7.7 NA 10.5 7.1 11.4 3.3 4.8 8.4 17.3 26.4 6.2 9.9 11.4 9.9

25/07/2022 11.9 NA 0 NA 0.3 0 7.1 3 1.2 6.8 10.8 16.2 5 8 8.8 5.5

03/09/2022 40.3 NA 46.1 NA 44.1 53.6 54.4 37.8 42.2 41.7 71.7 44.2 29 32.1 29.6 43.4

04/09/2022 34.9 NA 2.1 NA 20.1 2.8 50.4 40.7 31.8 21.7 70.7 45.1 28.9 34 32 38.4

16/03/2023 37.2 31.1 7.1 NA 11.8 11.7 25.9 19.7 11.4 17.7 17.4 43 NA 19.6 31.3 15.9

01/04/2023 16.2 18.2 6.2 NA 10.3 1.3 25.5 11.7 3 7.9 8.3 14.5 117.2 2.2 114.1 1.4

12/04/2023 31.4 31.3 15.5 NA 12.1 10.2 32 12.4 5.4 20.7 39.5 34.5 17.4 18.5 16 26.1

15/07/2023 48.4 NA 13.6 NA 18.8 17.4 49.4 19.7 9 14.5 46.6 58 23.1 21.6 26.6 NA

05/08/2023 29.1 NA 2.4 NA 19.1 1 23.2 29.5 29.2 32.5 33 36 17.4 26.9 22.9 NA

11/08/2023 29.2 NA 19.2 NA 10.8 5.6 14.7 3.1 10 8.4 15.4 14.5 1.8 10.6 3.3 NA

19/08/2023 48.2 NA 5.2 NA 23.5 3.5 44.7 28.7 11 32.5 82 46.5 43.5 44.9 44 NA

27/09/2023 43.4 NA 21.9 NA 18.6 20 39.8 25.9 28.2 17 47.9 27.1 24.9 23.6 27.7 23.3

27/03/2024NA NA 23.7 NA 29.6 17.1 NA 28 30.4 NA 72.2 36 45.9 NA 40.3 29.8

28/03/2024NA NA 21.1 NA 13.2 14.5 NA 21.6 15.4 NA 35.5 NA NA NA 21.3 16
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