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���������*���!����-�����������+���-���+��������+������� ��-��!������.��!������*������ �����(�9�!�����
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�������-,0�*���+��,�����������+�-��!�-,��������+�����+��0��*� *����������������������+���� ����+�*���
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��!���� ���-,��������+�*���+��,�+���0����� ��--,�������*�����0��*��!*����-����������-�����-�����(
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Annex C: AEG/NWC table of requirements

1
2
3

4

6

8

10

12

14

15

16

17

18

19

20

A B C D E F G H I J K L M N O P Q R S T U V
Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

Observation & Extrapolation
Surface Precipitation

Observation & 
Extrapolation

Surface 
Precipitation

Rain rate > 
1mm/hr Information Precipitation rate 

(liquid) 35 surface 50% HR, 
50% FAR

99% HR, 2% 
FAR 50km 1km - - 1hr 15min 15min 5min VH 95% / 10% / 

10km/ 1hr Ground-based radar [D:LR]

Observation & 
Extrapolation

Surface 
Precipitation

Rain rate Flooding, aviation, etc Precipitation rate 
(liquid) 35 surface 10mm/hr 0.1mm/hr 50km 1km - - 1hr 5min 15min 5min VH 10mm/hr / 2km / 

15min Ground-based radar [U:LR]

Observation & 
Extrapolation

Surface 
Precipitation

Rain rate Information Precipitation rate 
(liquid) 35 surface 1mm/hr 0.1mm/hr 50km 1km - - 1hr 15min 1hr 15min M 0.2mm/hr / 5km / 

1hr Ground-based radar [U:LR]

Observation & 
Extrapolation

Surface 
Precipitation

Rain rate Telecommunications Precipitation rate 
(liquid) 35 surface 1mm/hr 0.5mm/hr 50km 1km - - 1hr 10min 30min 10min H 1mm/hr / 1km / 

10min Ground-based radar [U:LR]

Observation & 
Extrapolation

Surface 
Precipitation

Rain rate sea Extrapolation over land Precipitation rate 
(liquid) 35 surface 5mm/hr 0.1mm/hr 50km 1km - - 1hr 15min 1hr 15min VH 5mm/hr / 10km / 

1hr Surface in situ N

Observation & 
Extrapolation

Surface 
Precipitation

Hail >2cm 
diameter land Life / Property None surface 50% HR, 

50% FAR
85% HR. 
20% FAR 10km 1km - - 1hr 5min 15min 5min VH 70%/ 40% / 10km 

/ 1hr Surface in situ N

Observation & 
Extrapolation

Surface 
Precipitation Snow rate Telecommunications Precipitation rate 

(solid) 36 surface 1mm/hr 0.5mm/hr 50km 1km - - 1hr 10min 30min 10min H 1mm/hr / 1km / 
10min

Surface visual or 
present-weather 

sensor
[U:L]

Observation & 
Extrapolation

Surface 
Precipitation Snow rate land Road transport, property 

damage, aviation
Precipitation rate 

(solid) 36 surface 1mm/hr 0.1mm/hr 10km 1km - - 1hr 15min 30min 15min VH 0.2mm/hr / 10km 
/ 1hr

Surface visual or 
present-weather 

sensor
N

Observation & 
Extrapolation

Surface 
Precipitation Freezing rain

Falling trees and 
structures due to ice 

accretion: life
None surface 50% HR, 

50% FAR
85% HR, 
20% FAR 10km 1km - - 1hr 5min 30min 5min VH 70% / 40% / 

10km / 1hr

Surface visual or 
present-weather 

sensor
N

Surface Wind
Observation & 
Extrapolation

Surface Wind
Surface wind Clear / cloudy / 

precipitating
Life / Property / 

Telecomms
Wind vector over 

land 67 surface 3m/s, 20° 1m/s, 10° 50km 10km - - 1hr 15min 30min 15min VH 3m/s, 10° / 20km 
/ 1hr Surface in situ [U:L]

Observation & 
Extrapolation

Surface Wind

Surface wind Clear / cloudy / 
precipitating

Marine transport & 
offshore industry

Wind vector (and 
speed) over sea 66, 68 surface 3m/s, 20° 1m/s, 10° 50km 10km - - 1hr 15min 1hr 15min VH 2.5m/s, 10° / 

20km / 1hr
Surface in situ, 
scatterometer N
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Annex C: AEG/NWC table of requirements

1

A B C D E F G H I J K L M N O P Q R S T U V
Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

21

22

23

24

25
26

27

28

29
30

31

32

33

34
35

36

37

38

39

40

Observation & 
Extrapolation

Surface Wind
Strong wind 

>25m/s Under cloud Tornado / extreme gust 
detection: Life

Wind speed over 
land 65 surface 50% HR, 

50% FAR
85% HR, 
20% FAR 50km 100m - - 1hr 1min 5min 1min VH 70% / 40% / 

200m / 5min 
Ground - based 
Doppler radar N

Observation & 
Extrapolation

Surface Wind
Downward velocity 

>100cm/s Under cloud Microburst detection for 
aviation transport

Wind profile (vertical 
component) 3 boundary layer 50% HR, 

50% FAR
85% HR, 
20% FAR 200m 50m - - 5min 1min 2min 1min VH 70% / 40% / 

200m / 5min 
Ground - based 
Doppler radar N

Surface Pressure
Observation & 
Extrapolation

Surface Pressure
msl pressure land Altimeter settings for 

aviation transport
Air pressure over 

land 58 surface 1hPa 0.2hPa 50km 10km - - 3hr 1hr 1hr 30min M 1hPa / 10km / 1hr Surface in situ

Observation & 
Extrapolation

Surface Pressure

msl pressure sea Altimeter settings for 
aviation transport

Air pressure over 
sea 59 surface 1hPa 0.2hPa 50km 10km - - 3hr 1hr 1hr 30min M 1hPa / 10km / 1hr Surface in situ

Cloud
Observation & 
Extrapolation

Cloud
Cloud amount 

profile below 2km
land at forecast 

site
Aerodrome conditions for 

Aviation
Similar to Cloud 
Cover but profile 30 boundary layer 25% 10% 1km 200m 200m 50m 5min 2min 5min 2min H 25% / 100m / 

5min
Surface visual & 

ceilometer D

Observation & 
Extrapolation

Cloud
Cloud amount 

profile below 2km
En route cloud for VFR 

Aviation
Similar to Cloud 
Cover but profile 30 boundary layer 25% 10% 50km 5km 200m 50m 1hr 5min 30min 5min VH 25% / 10km / 1hr Surface visual [U:L]

Observation & 
Extrapolation

Cloud
Surface 

illumination
land under thick 

cloud

Mainly identification of 
"day darkness": Power 

consumption

Similar to 
Downwelling short 
wave radiation at 

earth's surface but 
optical wavelengths

53 surface 10W/m² 1W/m² 50km 100m - - 1hr 5min 15min 5min H 10W/m² / 5km / 
1hr Surface radiometer N

Surface Visibility
Observation & 
Extrapolation

surface visibility

Fog < 1000m sea Marine Transport Cloud type and top 
temperature/height

29, 32, 
33 surface 50% HR, 

50% FAR
85% HR, 
20% FAR 50km 500m - - 1hr 10min 1hr 10min VH 70% / 40% / 

20km / 1hr Surface visiometer N

Observation & 
Extrapolation

surface visibility

Fog < 200m land Land Transport Cloud type and top 
temperature/height

29, 32, 
33 surface 50% HR, 

50% FAR
85% HR, 
20% FAR 50km 100m - - 1hr 1min 30min 1min VH 70% / 40% / 5km 

/ 1hr Surface visiometer [U:L]

Observation & 
Extrapolation

surface visibility

Visibility land at forecast 
site Aerodrome safety Visibility 62 boundary layer Max(50%, 

30m) 20% 1km 200m - 30m 15min 1min 5min 1min VH 50% / 500m / - / 
5min Surface visiometer D

Observation & 
Extrapolation

surface visibility

Visibility VFR flight safety Visibility 62 boundary layer Max(50%, 
30m) 20% 50km 1km - 500m 1hr 15min 30min 5min VH 50% / 20km / - / 

1hr Surface visiometer [U:L]

Land Surface
Observation & 
Extrapolation

Land Surface
Depth of surface 

water land Life / Property Bathymetry 84 surface 0.5m 0.1m 1km 10m - - 1hr 5min 30min 5min VH 0.5m / 1km / 1hr In situ N

Observation & 
Extrapolation

Land Surface
Area of surface 

water land Property / Land transport
Similar to Coastline 
but shallow water 

over land
112 surface 50% HR, 

50% FAR
85% HR, 
20% FAR 1km 10m - - 1hr 5min 30min 5min VH 70% / 40% / 1km 

/ 1hr
In situ or spotter 

plane N

Observation & 
Extrapolation

Land Surface
Snow depth land Land transport Similar to snow 

water equivalent 95 surface 100cm 1cm 50km 1km - - 6hr 15min 1hr 15min VH 0.1m / 1km / 
15min U

Observation & 
Extrapolation

Land Surface
Snow fraction land Land transport Snow cover 96 surface 50% 10% 50km 1km - - 6hr 15min 1hr 15min VH 30% / 10km / 6hr U

Observation & 
Extrapolation

Land Surface Land surface 
temperature > 

500K
land Fire detection: Life Fire area and 

temperature
107, 
108 surface 50% HR, 

50% FAR
85% HR, 
20% FAR 10km 100m - - 6hr 1min 30min 1min VH 70% / 40% / 1km 

/ 1hr

In situ visual or IR 
satellite or spotter 

planes
U
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1

A B C D E F G H I J K L M N O P Q R S T U V
Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

41

42

43

44

45
46

47

48
49

50

51
52

53

54

55

56

57

58

59

60

61

62

Observation & 
Extrapolation

Land Surface
Smoke location land Fire detection: Life Cloud imagery 28 boundary layer 50% HR, 

50% FAR
85% HR, 
20% FAR 10km 100m - - 6hr 1min 30min 1min VH 70% / 40% / 

10km / 1hr In situ visual. U

Observation & 
Extrapolation

Land Surface
Change in land 

height land

Landslide, mudslide and 
avalanche detection for 

warning to land transport, 
utilities etc

Land surface 
topography 113 surface 1m 0.1m 100m 10m - - 30min 5min 10min 5min H 1m / 10m / 10min In situ visual or 

GPS. N

Lightning
Observation & 
Extrapolation

Lightning

Electrical 
discharges

Life: Fuel/explosives 
handling Lightning detection 38 -

30% HR 
(90% for 
isolated 
events), 

10% FAR

90% HR 
(99% for 
isolated 

events), 10% 
FAR

10km 1km - - 15min 5min 5min 2min H
50% (90%) / 10% 
/ 2km (land), 3km 
(ocean) / 15min

Surface remote 
sensing by direction 

finding or arrival 
time differencing

D

Observation & 
Extrapolation

Lightning
Electric field Life: Fuel/explosives 

handling None lower & higher 
troposphere

20% of 
breakdown 

value

5% of 
breakdown 

value
10km 1km - - 15min 5min 5min 2min H Surface in situ field 

mills [U:L]

Icing & Frost
Observation & 
Extrapolation

Icing & Frost Surface ice 
accretion

Life / Collapsing 
structures / Aircraft icing 

on ground

Similar to Icing but 
for surface 63 surface 1cm 0.1cm 10km 500m - - 1hr 15min 30min 15min VH 1cm / 1km / 1hr Surface in situ N

Observation & 
Extrapolation

Icing & Frost
Surface 

temperature Below cloud Icing: Road Transport Land surface 
temperature 100 surface 1K 0.2K 1km 10m - - 1hr 15min 30min 15min VH 1K / 1km / 1hr Surface in situ [U:L]

Turbulence
Observation & 
Extrapolation

Turbulence RMS horizontal 
gradient of vertical 

velocity
Turbulence: Aviation Turbulence 40

lower & higher 
troposphere & 
stratosphere

10m/s/km 10m/s/km 100km 10km 3km 1km 3hr 1hr 1hr 10min VH 10m/s/km / 50km 
/ 1km / 1hr None N

Observation & 
Extrapolation

Turbulence Vertical velocity 
>100cm/s

Wake vortices: civil 
aviation

Wind profile (vertical 
component) 3 boundary layer 50% HR, 

50% FAR
85%HR, 
20%FAR 50m 5m - 50m 15min 1min 5min 1min H 70% / 40% / 10m 

/ 5min

None at present. 
Surface Doppler 

lidar.
N

Ocean
Observation & 
Extrapolation

Ocean
Sig wave ht Marine transport Significant wave 

height 72 surface 0.5m 0.1m 50km 1km - - 6hr 1hr 2hr 30min VH 0.5m / 10km / 1hr Surface in situ or 
HF radar N

Observation & 
Extrapolation

Ocean
Sig wave ht near shore Marine construction Significant wave 

height 72 surface 0.2m 0.1m 10km 1km - - 3hr 1hr 1hr 5min H 0.2m / 10km / 1hr Surface in situ or 
HF radar N

Observation & 
Extrapolation

Ocean
Wave period Marine transport Dominant wave 

period 73 surface 1s 0.5s 50km 1km - - 6hr 1hr 2hr 30min H 1s / 10km / 1hr Surface in situ or 
HF radar N

Observation & 
Extrapolation

Ocean
Wave direction Marine transport Dominant wave 

direction 74 surface 20° 10° 50km 1km - - 6hr 1hr 2hr 30min M 20° / 10km / 1hr Surface in situ or 
HF radar N

Observation & 
Extrapolation

Ocean
Surge height near shore Life - Coastal flooding Sea level 75 surface 20cm 10cm 50km 1km - - 6hr 1hr 2hr 30min VH 0.2m / 10km / 1hr Surface in situ [U]

Chemistry
Observation & 
Extrapolation

Chemistry Airborne toxic 
material land Toxic gases/aerosols None lower & higher 

troposphere
50% HR, 
50% FAR

85% HR / 
20% FAR 50km 100m 10km 100m 1hr 15min 15min 2min VH 70% / 40% / 

10km / 1km / 1hr
Visual observation 

or calculation N

Observation & 
Extrapolation

Chemistry
Surface toxic 

material land / sea Toxic solids / liquids on 
land and sea None surface 50% HR, 

50% FAR
85% HR / 
20% FAR 1km 10m - - 6hr 15min 1hr 5min VH 70% / 40% / 1km 

/ 1hr

Visual observation 
in situ or from 

aircraft
N

Observation & 
Extrapolation

Chemistry

Algal bloom on water
Life: Toxic material on 
sea or inland lakes &  

watercourses
Ocean clorophyll? 79 surface 50% HR, 

50% FAR
85% HR / 
20% FAR 10km 100m - - 6hr 15min 3hr 15min H 70% / 40% / 5km 

/ 6hr
Visual observation 

in situ N

Observation & 
Extrapolation

Chemistry
Water clarity water Information: marine 

leisure

Ocean suspended 
sediment 

concentration
80 ocean total 

column 3 classes 10% of max 10km 100m - - 6hr 1hr 3hr 1hr M 3classes N
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Annex C: AEG/NWC table of requirements

1

A B C D E F G H I J K L M N O P Q R S T U V
Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

63

64

65

66

67

68

69

70

71

72
73

74

75

76

77

78

79

81

Observation & 
Extrapolation

Chemistry Vocanic ash 
concentration

Aviation/damage to 
aircraft

Similar to Volcanic 
Ash but profile 64 lower & higher 

troposphere 20% 5% 50km 1km total 300m 6hr 15min 1hr 15min VH 20% / 20km / 
total / 1hr

Visual observation 
or calculation N

Observation & 
Extrapolation

Chemistry
Volcanic Ash 

location
Aviation - damage to 

aircraft
Trace gas profile 

SO2
24 lower & higher 

troposphere 20% 5% 250km 1km total 300m 6hr 15min 1hr 15min VH 20% / 20km / 
total / 1hr AVHRR N

Observation & 
Extrapolation

Chemistry
Volcanic Ash 
composition

Aviation - damage to 
aircraft None lower & higher 

troposphere

2 classes: 
70% HR for 

each

2 classes: 
85% HR for 

each
100km 1km total 300m 1hr 15min 1hr 15min M 70% / 20km / 

total / 1hr Calculation N

Observation & 
Extrapolation

Chemistry
Sand/dust storm 

location Land transport Cloud imagery and 
Aerosol profile 28, 8 total column 50% HR, 

50% FAR
85% HR / 
20% FAR 50km 1km - - 1hr 15min 30min 15min H 70% / 40% / 

50km / 1hr N

Observation & 
Extrapolation

Chemistry

Ozone Day required, 
Night desirable Life - Respiratory effects Ozone profile 9 lower troposphere 10% 5% 10km 2km Tot Trop 2km 1hr 30min 1hr 30min VH 10% / 10km / Tot 

Trop / 1hr In situ N

Observation & 
Extrapolation

Chemistry

Carbon Dioxide Day required, 
Night desirable Source/sink monitoring Carbon Dioxide 

profile 11
lower/upper 

troposphere & 
stratosphere

5% 1% 50km 10km total 500m 6hr 1hr 3hr 1hr VH 2% / 50km / total 
/ 6hr In situ N

Observation & 
Extrapolation

Chemistry

Methane Day required, 
Night desirable Source/sink monitoring Methane profile 10

lower/upper 
troposphere & 
stratosphere

5% 1% 50km 10km total 1km 6hr 1hr 3hr 1hr VH 5% / 50km / total 
/ 6hr In situ N

Observation & 
Extrapolation

Chemistry

UV-A intensity Day only Life - UV intensity

Similar to 
Downwelling short 
wave radiation at 

earth's surface but 
UV A only

53 surface 20% 5% 50km 2km - - 3hr 30min 1hr 30min H 10% / 10km / 1hr Surface radiometer N

Observation & 
Extrapolation

Chemistry

UV-B intensity Day only Life - UV intensity

Similar to 
Downwelling short 
wave radiation at 

earth's surface but 

53 surface 20% 5% 50km 5km - - 3hr 30min 1hr 30min H 10% / 10km / 1hr Surface radiometer N

Convection Forecasting Techniques
Early Warning

Convection 
Forecasting 
Techniques

Early warning

Instability index Partial cloud Instability: convective 
intensity

Atmospheric 
temperature profile 1 lower troposphere 2K 1K 50km 1km 2km 500m 1hr 15min 1hr 15min VH 2K / 50km / 2km / 

1hr radiosondes N

Convection 
Forecasting 
Techniques

Early warning

CAPE Instability: convective 
instability

Atmospheric 
temperature and 
specific humidity 

profile

1, 4 lower & higher 
troposphere 500J/kg 200J/kg 50km 1km 1km 500m 1hr 15min 1hr 15min H 500J/kg / 50km / 

1hr radiosondes N

Convection 
Forecasting 
Techniques

Early warning
PBL Convergence Moisture convergence: 

convective intensity

Wind vector (and 
speed) over land 

surface
65, 67 surface 2m/s in 

10km
0.5m/s in 

10km 10km 1km - - 1hr 15min 1hr 15min VH 1m/s / 10km / 1hr Surface in situ N

Convection 
Forecasting 
Techniques

Early warning
Low level moisture Partial cloud Moisture convergence: 

convective intensity Air specific humidity 61 surface 2g/kg 0.5g/kg 30km 1km - - 1hr 15min 1hr 15min H 2g/kg / 30km / 
1hr Surface in situ N      

N[LC]

Convection 
Forecasting 
Techniques

Early warning

DCAPE

Downdraught internsity 
from DCAPE: risk of 

downbursts and severe 
outflow gusts

Atmospheric 
temperature and 
specific humidity 

profile

1, 4 lower troposphere 200J/kg 100J/kg 50km 1km 3km 300m 1hr 15min 1hr 15min H 200J/kg / 50km / 
1hr radiosondes N

Convection 
Forecasting 
Techniques

Early warning

v(z) Helicity & shear for type of 
convection

Wind profile 
(horizontal 

component)
2 lower troposphere 2m/s 1m/s 20km 1km 5km 500m 1hr 15min 1hr 15min H 2m/s / 10km / 

1km / 1hr radiosondes N

Convection 
Forecasting 
Techniques

Early warning
w(z) Clear air Inhibition & instability Wind profile (vertical 

component) 3 lower troposphere 5cm/s 1cm/s 10km 1km 2km 500m 1hr 15min 1hr 15min M radiosondes N
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A B C D E F G H I J K L M N O P Q R S T U V
Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

82

83

84

85

86

87

88

89

90

91

92

93

94

95

97

98

99

100

Convection 
Forecasting 
Techniques

Early warning

T(z) Partial cloud Inhibition and instability Atmospheric 
temperature profile 1 lower troposphere 2K 0.5K 20km 1km 300m 100m 1hr 15min 1hr 15min H 1K / 10km / 300m 

/ 1hr radiosondes  N[LC]

Convection 
Forecasting 
Techniques

Early warning
Hu(z) Partial cloud Inhibition & instability Specific Humidity 

profile 4 lower troposphere 20% 5% 20km 1km 300m 100m 1hr 15min 1hr 15min H 15% / 10km / 
300m / 1hr radiosondes  N[LC]

Initiation
Convection 
Forecasting 
Techniques

Initiation
Capping inversion Inhibition Atmospheric 

temperature profile 1 lower troposphere 2K 1K 30km 3km 300m 100m 1hr 15min 30min 15min VH 2K / 30km / 300m 
/ 30min radiosondes N      

N[LC]

Convection 
Forecasting 
Techniques

Initiation
PBL height Inhibition

Height of the top of 
the planetary 

boundary layer
41 300m 100m 30km 3km - - 1hr 5min 30min 5min VH 300m / 30km / 

NA / 30min radiosondes N

Convection 
Forecasting 
Techniques

Initiation
PBL convergence Initation Cloud imagery 28 surface 50% HR, 

50% FAR
85% HR, 
20% FAR 3km 100m - - 15min 1min 15min 1min VH 70% / 40% / 

500m / 5min Visible imagery N[LC]

Convection 
Forecasting 
Techniques

Initiation
PBL or surface 
convergence Initiation

Wind vector over 
land surface 
(horizontal)

65, 67 surface 2m/s in 
10km

1m/s in 
10km 30km 1km - - 1hr 15min 15min 15min H 2m/s / 30km / 1hr Surface in situ [U:L]

Convection 
Forecasting 
Techniques

Initiation

Cloud top rise Indication of likely location 
of initiation

Cloud top 
temperature 32, 33 100cm/s 10cm/s 1km 100m - - 5min 30s 5min 30s VH 100cm/s / 500m / 

5min IR imagery [U]     
N[LC]

Convection 
Forecasting 
Techniques

Initiation
Cloud structures 
indicating upward 

motion

Initation by gravity waves, 
outflow boundaries etc Cloud imagery 28 2m/s 0.1m/s 10km 100m - - 5min 1min 5min 1min M 1m/s / 10km / 

5min Visible imagery N

Convection 
Forecasting 
Techniques

Initiation
LST relative change Initation Land surface 

temperature 100 surface 2K 0.5K 5km 1km - - 1hr 15min 30min 15min M 1K / 5km / 30min Surface in situ or IR 
imagery U

Convection 
Forecasting 
Techniques

Initiation
Low level Hu Initation Air specific humidity 61 surface 2g/kg 0.5g/kg 30km 1km - - 1hr 15min 30min 15min H 2g/kg / 30km / 

30min Surface in situ N

Convection 
Forecasting 
Techniques

Initiation
Mesoscale 

pressure lows Initation Air pressure over 
land 58 surface 1hPa 0.1hPa 10km 1km - - 1hr 30min 30min 15min M 0.5hPa / 5km / 

1hr Surface in situ [U:L]

Monitoring
Convection 
Forecasting 
Techniques

Monitoring

Surface 
precipitation rate Monitoring Precipitation rate 

(liquid) 35 surface 10mm/hr 1mm/hr 5km 5km - - 30min 5min 10min 5min VH 10mm/hr / 5km / 
30min Ground-based radar [D:LR]

Convection 
Forecasting 
Techniques

Monitoring

Precipitation 
profile

Indicator of severe 
characteristics including 

tornado

Similar to Cloud 
water profile 

(>100µm) and Cloud 
ice profile

6, 7 lower troposphere 5mm/hr 1mm/hr 5km 1km 1km 500m 15min 5min 5min 2min H 5mm/hr / 5km / 
1km / 15min Doppler radar [U:LR]

Convection 
Forecasting 
Techniques

Monitoring

Thermal outflows Indicator of downburst 
location

Air temperature or 
atmospheric 

temperature profile
60, 1 surface/ boundary 

layer

3K/10km 
over vertical 
layer 500m

1K/10km 
over vertical 
layer 500m

10km 1km - 500m 30min 15min 10min 5min H 3K/10km / 5km / 
30min Doppler radar [U]     

N[LC]

Convection 
Forecasting 
Techniques

Monitoring
Overshoot Indicator of intensity Cloud top 

temperature 32, 33 - 2K 1K 5km 1km - - 15min 5min 5min 2min H 1K / 3km / 15min IR imagery U

Convection 
Forecasting 
Techniques

Monitoring

Cloud top rise Indication of intensity 
before precip seen

Cloud top 
temperature 32, 33 - 3m/s 1m/s 1km 100m - - 15min 30s 5min 30s VH 3m/s / 500m / 

5min IR imagery [U]     
N[LC]
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A B C D E F G H I J K L M N O P Q R S T U V
Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

101

102

103

104

105

106

107

108

109

110

111

112

113

114

116

117

118

119

Convection 
Forecasting 
Techniques

Monitoring

Lightning intensity Indicator of intensity & 
hail Lightning detection 38 - 30% HR, 

10% FAR
90% HR, 
10% FAR

2km 
(land) / 

5km 
(ocean)

1km - - 15min 1min 5min 1min H
50% / 10% / 2km 

(land), 3km 
(ocean) / 15min

Surface remote 
sensing by direction 

finding or arrival 
time differencing

[D:L]

Convection 
Forecasting 
Techniques

Monitoring
Mesoscale cloud 

rotation Cloud imagery 28, 29 - 256 levels 1024 levels 2km 500m - - 15min 30s 5min 30s H 1024 / 1km / 
5min Doppler radar [U]

Convection 
Forecasting 
Techniques

Monitoring
Mesoscale cloud 

rotation

Wind profile 
(horizontal 

component)
2 lower troposphere 2m/s 1m/s 2km 500m 2km 500m 15min 5min 5min 5min M Doppler radar [U]

Non-convective Forecasting Techniques
Cyclones

Non-convective 
Forecasting 
Techniques

Cyclones
Cloud structures 
indicating rapid 
development

Cyclone development Cloud imagery 28, 29 - 2K 1K 10km 1km - - 6hr 15min 1hr 15min H 1K / 1km / 15min Satellite IR imagery U

Local Wind Systems
Non-convective 
Forecasting 
Techniques

Local Wind 
Systems Surface pressure 

gradient Forcing of flow Air pressure over 
land 58 surface 2hPa 1hPa 10km 1km - - 30min 10min 30min 10min H 2hPa / 10km / 

30min
Insitu surface 
observations [U]     

Non-convective 
Forecasting 
Techniques

Local Wind 
Systems Stability Inhibition to flow Atmospheric 

temperature profile 1 lower troposphere 2K/km 1K/km 10km 1km - - 30min 10min 30min 10min H 1K/km / 10km / 
30min radiosondes N[LC]

Non-convective 
Forecasting 
Techniques

Local Wind 
Systems LST Local changes to stability Land surface 

temperature 100 surface 2K 1K 10km 1km - - 30min 10min 30min 10min H
Insitu surface 

observations / IR 
imagery

U

Non-convective 
Forecasting 
Techniques

Local Wind 
Systems

Cloud cover Local changes to stability Cloud cover 30 - 25% 10% 10km 1km - - 30min 10min 30min 10min H 25% / 10km  / 
30min  IR imagery D

Non-convective 
Forecasting 
Techniques

Local Wind 
Systems

Snow cover Local changes to stability Snow cover 93 surface 50% 20% 10km 1km - - 30min 10min 30min 10min H Visible imagery N[LC]

Mesoscale Precipitation
Non-convective 
Forecasting 
Techniques

mesoscale 
precipitation

v(z)  Slantwise instability
Wind profile 
(horizontal 

component)
2 lower & higher 

troposphere 1m/s 0.5m/s 10km 5km 1km 500m 1hr 30min 1hr 30min H 1m/s / 10km / 
1km / 1hr radiosondes N

Non-convective 
Forecasting 
Techniques

mesoscale 
precipitation

T(z)  Slantwise instability Atmospheric 
temperature profile 1 lower & higher 

troposphere 2K 1K 10km 5km 1km 500m 1hr 30min 1hr 30min H 1K / 10km / 1km / 
1hr radiosondes N

Non-convective 
Forecasting 
Techniques

mesoscale 
precipitation Hu(z)  Slantwise instability Specific humidity 

profile 4 lower & higher 
troposphere 15% 5% 10km 5km 1km 500m 1hr 30min 1hr 30min H 15% / 10km / 

1km / 1hr radiosondes N

Non-convective 
Forecasting 
Techniques

mesoscale 
precipitation v Below cloud Formation of feeder 

clouds over high ground

Wind profile 
(horizontal 

component)
2 lower troposphere 2m/s 1m/s 10km 5km 1km 1km 1hr 30min 30min 15min VH 1m/s / 10km / 

1km / 1hr Surface in situ N

Non-convective 
Forecasting 
Techniques

mesoscale 
precipitation Hu Below cloud Formation of feeder 

clouds over high ground
Specific humidity 

profile 4 lower troposphere 15% 5% 10km 5km 1km 1km 1hr 30min 30min 15min VH 15% / 10km / 
1km / 1hr Surface in situ N

Indicator of tornado 
development
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A B C D E F G H I J K L M N O P Q R S T U V
Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

120

121
123

124

125

126

127

128

130

131

132

133

134

135

136

137

138

139

Non-convective 
Forecasting 
Techniques

mesoscale 
precipitation Height of melting 

layer Land, in cloud Prediction of lowering of 
melting layer to surface

cloud ice content (at 
cloud top) 31 - 200m 100m 10km 5km - - 1hr 15min 30min 15min VH 200m / 10km / 

1hr
radiosondes / 

Ground based radar  N[LC]

Non-convective 
Forecasting 
Techniques

mesoscale 
precipitation

Precip rate Land, below 
cloud

Prediction of lowering of 
melting layer to surface

Precipitation rate 
(liquid) 35 surface 5mm/hr 1mm/hr 10km 5km - - 1hr 15min 30min 15min VH 2mm/hr / 5km / 

15min Ground-based radar [U:LR]

Fog & low cloud
Non-convective 
Forecasting 
Techniques

Fog& low cloud
Hu surface Fog formation Air specific humidity 61 surface 3% 1% 10km 1km - - 1hr 10min 30min 10min VH 3% / 5km / 30min Insitu surface 

observations  N[LC]

Non-convective 
Forecasting 
Techniques

Fog& low cloud
T surface Fog formation Air temperature 60 surface 1K 0.5K 10km 1km - - 1hr 10min 30min 10min VH 0.5K / 5km / 

30min
Insitu surface 
observations  N[LC]

Non-convective 
Forecasting 
Techniques

Fog& low cloud

Hu(z) Fog & stratus formation & 
stratus clearance

Specific humidity 
profile 4 lower troposphere 5% 1% 100km 5km 1km 200m 6hr 1hr 1hr 30min H 5% / 50km / 

200m / 3hr radiosondes  N[LC]

Non-convective 
Forecasting 
Techniques

Fog& low cloud

T(z) Fog & stratus formation & 
stratus clearance

Atmospheric 
temperature profile 1 lower troposphere 1K 0.5K 100km 5km 1km 200m 6hr 1hr 1hr 30min H 1K / 50km / 200m 

/ 3hr radiosondes  N[LC]

Non-convective 
Forecasting 
Techniques

Fog& low cloud

v(z) Fog formation
Wind profile 
(horizontal 

component)
2 lower troposphere 0.5m/s 0.1m/s 10km 1km 1km 200m 1hr 10min 1hr 10min H 0.5m/s / 5km / 

30min
Insitu surface 
observations N

Non-convective 
Forecasting 
Techniques

Fog& low cloud
Aerosol optical 

depth Fog formation Aerosol profile 8 lower troposphere 0.05 0.01 10km 1km Total 
Col 200m 1hr 10min 30min 10min H 0.05 / 10km / TC / 

1hr None N

Non-convective 
Forecasting 
Techniques

Fog& low cloud
Shallow fog First formation of fog (fog 

of 1 meter thickness)
Cloud type and top 
temperature/height

29, 32, 
33 + 
A89

surface 50% HR / 
50% FAR

85% HR / 
20% FAR 5km 1km - - 1hr 5min 15min 5min VH 70% / 40% / 5km 

/ 1hr
Insitu surface 
observations N

Non-convective 
Forecasting 
Techniques

Fog& low cloud

Cloud mixing ratio
Amount of fog/stratus to 

be dissipated and 
emissivity

Cloud water profile 
(<100µm) 5 lower troposphere 0.2g/kg 0.1g/kg 5km 1km 500m 200m 30min 10min 30min 10min H 0.2g/kg / 5km / 

200m / 30min radiosondes N

Non-convective 
Forecasting 
Techniques

Fog& low cloud
Cloud ice mixing 

ratio Precipitation from cloud Cloud ice profile 
(007) 6 , 7 lower troposphere 0.2g/kg 0.1g/kg 5km 1km 500m 200m 30min 10min 30min 10min H 0.2g/kg / 5km / 

200m / 30min radiosondes N

Non-convective 
Forecasting 
Techniques

Fog& low cloud
Cloud droplet 

effective radius Precipitation from cloud
Similar to Cloud 

drop size (at cloud 
top) but profile

49 lower troposphere 2 classes 5 classes 5km 1km 500m 200m 30min 10min 30min 10min M 2 classes / 5km / 
200m / 30min None N

Non-convective 
Forecasting 
Techniques

Fog& low cloud

Fog water content
Amount of fog/stratus to 

be dissipated and 
emissivity

Cloud water profile 
(<100µm) 5 lower troposphere 0.2 g/kg 0.1 g/kg 10km 1km 1km 200m 1hr 10min 30min 10min H 0.2g/kg / 5km / 

30min
Insitu surface 
observations  N[LC]

Non-convective 
Forecasting 
Techniques

Fog& low cloud
T surface Under fog Fog clearance Air temperature 60 surface 0.5K 0.2K 10km 1km - - 1hr 10min 20min 10min H 0.5K / 5km / 

30min
Insitu surface 
observations  N[LC]

Non-convective 
Forecasting 
Techniques

Fog& low cloud

Hu(z) Fog clearance Specific humidity 
profile 4 lower troposphere 5% 1% 100km 5km 1km 200m 6hr 1hr 1hr 30min H 5% / 50km / 

200m / 30min radiosondes  N[LC]

Non-convective 
Forecasting 
Techniques

Fog& low cloud
T(z) Fog clearance Atmospheric 

temperature profile 1 lower troposphere 1K 0.5K 100km 5km 1km 200m 6hr 1hr 1hr 30min H 1K / 50km / 200m 
/ 30min radiosondes  N[LC]

Non-convective 
Forecasting 
Techniques

Fog& low cloud
Fog top Fog clearance Cloud top height 32 - 30m 10m 5km 1km - - 1hr 10min 30min 10min VH 30m / 5km / 

30min radiosondes  N[LC]
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Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

140

141

142

143

144

145

146
147

148

149

150

151

152

153

154

155

157

159

160

161

Non-convective 
Forecasting 
Techniques

Fog& low cloud
Fog area Extrapolation fo shrinkage 

of fog area Cloud type 28, 29 surface 50% HR / 
50% FAR

85% HR / 
20% FAR 5km 1km - - 1hr 10min 30min 10min VH 70% / 40% / 5km 

/ 1hr radiosondes  N[LC]

Ocean models
Wave & Surf models

Ocean models Wave & surf 
models Surface Wind Sea Wave & Surge models Wind vector over 

sea (horizontal) 66, 68 surface 2m/s 1m/s 50km 5km - - 6hr 1hr 2hr 30min VH 2m/s / 50km / 6hr Surface in situ / 
scatterometer [U]

Sea surface skin 
temperature 70, 71 1K 0.5K 50km 5km - - 6hr 1hr 2hr 30min M 1K / 50km / 6hr Surface in situ / 

AVHRR U

Air temperature 60 1K 0.5K 50km 5km - - 6hr 1hr 2hr 30min M 1K / 50km / 6hr Surface in situ [U]

Ocean models Wave & surf 
models Wave energy 

spectrum Sea Wave models None surface
0.1m2s-2 in 
>=8 dirns & 
>=5 freqs

0.0001m2s-2 

in >=8 dirns 
& >=5 freqs

50km 5km - - 6hr 1hr 2hr 30min VH
0.1m2s-2 in >=8 

dirns & >=5 freqs 
50km / 6hr

SAR N

Ocean & Surge models
Ocean models Ocean & surge 

models
Sea Surface 
Temperature Sea Shelf models Sea surface skin 

temperature 70, 71 surface 2K 0.5K 10km 1km - - 24hr 1hr 12hr 30min VH 1K / 50km / 24hr AVHRR U

Ocean models Ocean & surge 
models Sea Surface 

Elevation Sea Surge / Shelf modelling Sea level 75 surface 0.2m 0.1m 50km 1km - - 6hr 1hr 2hr 1hr VH 0.2m / 50km / 6hr Altimeter N

Ocean models Ocean & surge 
models Current vector Sea Surge / Shelf modelling

Ocean currents 
(horizontal 

component)
27, 77 surface and 

deeper than 10m 1cm/s 0.5cm/s 10km 1km 6d 6hr 1d 1hr H In situ: XBT N

Ocean models Ocean & surge 
models Salinity Sea

Ocean model: boundary 
conditions for surge / 

shelf model
Ocean salinity 26, 82 surface and 

deeper than 10m 10% 1% 500km 10km 1km 100m 6d 6hr 1d 2hr M N

Ocean models Ocean & surge 
models

Sea ice Sea Wave & shelf models Sea-ice cover 85 surface 20% 10% 10km 1km - - 24d 1d 1d 1d SSM/I, AVHRR U

Land Surface & Hydrological models
Run-off models

Land Surface 
&Hydrological 
models

Run-off models
Precipitation 

(liquid) land Flood run-off Precipitation rate 
(liquid) 35 surface 50% 10%, 

0.5mm/hr 10km 1km - - 1hr 15min 15min 5min VH 50% / 5km / 
15min

Radar / in situ rain 
gauges U

Land Surface 
&Hydrological 
models

Run-off models

Precipitation 
(solid) land Flood run-off Precipitation rate 

(solid) 36 surface 50% 10%, 
0.5mm/hr 10km 1km - - 1hr 15min 15min 5min VH 50% / 5km / 

15min
Radar / in situ rain 

gauges U

Land Surface 
&Hydrological 
models

Run-off models

Soil moisture land Flood run-off Soil moisture 101 surface 10% 5% 50km 1km total 3 
levels 1d 1hr 1d 15min VH 10% / 50km / 

total / 1d None N

Land Surface 
&Hydrological 
models

Run-off models
Snow water 
equivalent land Snow melt Snow water 

equivalent 95 surface 5mm 1mm 10km 1km - - 1d 1hr 3hr 15min VH 5mm / 5km / 1d Surface in situ N

Land Surface 
&Hydrological 
models

Run-off models

Snow cover land Snow melt Snow cover 93 surface 25% 10% 50km 1km - - 1d 1hr 3hr 15min H Surface in situ U

Wave & surge models surfaceSurface StabilityWave & surf 
modelsOcean models Sea
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Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

162

163

164

165

166

167

168

169

170

171

172

173

174
175

176

177

178

179

180

Land Surface 
&Hydrological 
models

Run-off models

Vegetation type land Hydrological run-off 
model: evaporation Land cover 106 surface 80% correct 

in 4 classes
80% correct 
in 10 classes 10km 100m - - 1y 1d 1m 3hr H 10 / 500m / 7d MODIS D

Land Surface 
&Hydrological 
models

Run-off models
Vegetation leaf 

area land Hydrological run-off 
model: evaporation Leaf area index 103 surface 20% 10% 10km 100m - - 7d 1d 2d 3hr H 10% / 500m / 7d MODIS D

Land Surface 
&Hydrological 
models

Run-off models
Soil type land Soil type 110 subsurface 3 classes 10 classes 10km 100m - - 10y 1y 1y 3m H GPCP atlas U

Land Surface 
&Hydrological 
models

Run-off models
Soil temperature land None subsurface 2K 0.5K 10km 100m 3 levels 5 

levels 6hr 1hr 2hr 15min M Surface in situ N

River flow models
Land Surface 
&Hydrological 
models

River flow models
River flow rate Floods None surface

5% of 
maximum 

flow

1% of 
maximum 

flow

50km 
along 
river

1km 
along 
river

- - 6hr 5min 1hr 1min H In situ river gauges U

Snow models
Land Surface 
&Hydrological 
models

Snow models
Snow water 
equivalent land

Avalanche: Life, Land 
transport, damage to 

pipes etc

Snow water 
equivalent 95 surface 200mm 40mm 500m 100m - - 3hr 30min 1hr 15min VH 0.2m / 500m / 2hr Surface in situ N

Land Surface 
&Hydrological 
models

Snow models
Snow crystal size 

profile land
Snow stability: Avalanche: 

Life, Land transport, 
damage to pipes etc

None surface 0.5mm 0.1mm 500m 100m - 10cm 3hr 30min 1hr 15min H 0.5mm / 500m / - 
/ 2hr Surface in situ N

Land Surface 
&Hydrological 
models

Snow models

Snow crust land
Snow stability: Avalanche: 

Life, Land transport, 
damage to pipes etc

None surface - - 500m 100m - - 3hr 30min 1hr 15min H ? / 500m / 2hr N

Land Surface 
&Hydrological 
models

Snow models
Temperature land Change of snow stability Air temperature 60 surface 2K 0.5K 500m 100m - - 3hr 30min 1hr 15min H Surface in situ & IR 

emission N

Land Surface 
&Hydrological 
models

Snow models
Precip rate (solid) land Build up of unstable snow 

accumulations
Precipitation rate 

(solid) 36 surface 1mm/hr 0.1mm/hr 500m 100m - - 3hr 30min 1hr 15min VH 1mm/hr / 1km / 
1hr

Surface in situ & 
Ground based radar N

Land Surface 
&Hydrological 
models

Snow models
10m wind land Build up of unstable snow 

accumulations
Wind speed over 

land 65, 67 surface 2m/s 1m/s 500m 100m - - 3hr 30min 1hr 15min H 2m/s / 1km / 1hr Surface in situ N

Icing models
Land Surface 
&Hydrological 
models

Icing models
Cloud water 

content Aviation icing

Cloud water profile 
(distiguished 

between <100µm 
and >100µm) 

5, 6 lower troposphere 1g/kg 0.1g/kg 50km 1km 1km 100m 1hr 5min 15min 5min VH 1g/kg / 50km / 
1km / 1hr None N

Land Surface 
&Hydrological 
models

Icing models
Cloud droplet 

effective radius Aviation icing
Similar to Cloud 

drop size (at cloud 
top) but profile

49 lower troposphere 2 µm 1 µm 10km 1km 1km 100m 1hr 5min 15min 5min H None N

Land Surface 
&Hydrological 
models

Icing models
Surface fog water 

content

Life / Collapsing 
structures / Aircraft icing 

on ground
Visibility 62 surface 0.2 g/kg 0.1 g/kg 10km 100m - - 1hr 5min 15min 5min VH 0.2g/kg / 1km / 

1h None U

Land Surface 
&Hydrological 
models

Icing models
Fog droplet 

effective radius

Life / Collapsing 
structures / Aircraft icing 

on ground

Similar to Cloud 
drop size (at cloud 

top) but surface
49 surface 2 µm 1 µm 1km 100m - - 1hr 5min 15min 5min H None N

Land Surface 
&Hydrological 
models

Icing models
Surface 

temperature Road Transport Icing Air temperature 60 surface 2K 0.2K 1km 10m - - 1hr 5min 15min 5min VH 1K / 1km / 1hr Surface in situ U
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Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
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(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m
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Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

181

182

183

184

186
187

188

190

191

192

193

194

195

196

197

199

200

201

202

203

Land Surface 
&Hydrological 
models

Icing models
Wind speed Life / collapsing structures 

/ aircraft icing on ground
Wind speed over 

land 65, 67 surface 2m/s 1m/s 10km 100m - - 1hr 5min 15min 5min H 1m/s / 10km / 1hr Surface in situ U

Land Surface 
&Hydrological 
models

Icing models

Wind speed Life / Marine 
superstructure icing

Wind speed over 
sea 66, 68 surface 2m/s 1m/s 50km 1km - - 3hr 1hr 1hr 30min H 2m/s / 50km / 3hr Surface in situ or 

scatterometer U

Mud slide models
Land Surface 
&Hydrological 
models

Mud slide models

Precipitation Large accumulations 
cause mudslides

Precipitation rate 
(liquid) 35 surface 1mm/hr 0.5mm/hr 10km 100m - - 2hr 1hr 30min 15min M Surface in situ & 

Ground based radar U

Land Surface 
&Hydrological 
models

Mud slide models
Soil moisture Mud slide Soil moisture 101 total 10% 10% 10km 100m - - 24hr 1hr 3hr 1hr M None N

Fire models
Land Surface 
&Hydrological 
models

Fire models

Precip
Moistening of vegetation, 

absorption of heat in 
evaporation

Precipitation rate 
(liquid) 35 surface 1mm/hr 0.1mm/hr 10km 100m - - 1hr 1min 30min 1min H Ground based radar U

Land Surface 
&Hydrological 
models

Fire models
10m wind Fire movement Wind speed over 

land 65, 67 surface 2m/s / 10° 2m/s / 5° 10km 100m - - 1hr 1min 15min 1min VH 2m/s / 10° / 1km / 
10min Surface in situ N

Land Surface 
&Hydrological 
models

Fire models

Vegetation stress
Life & property: fire 
initiation & spread: 
vegetation stress

Normalised 
Difference 

Vegetation Index 
(NDVI)

102 surface 20% of max 10% of max 10km 100m - - 1hr 1min 15min 1min VH 1km / 10min N

Land Surface 
&Hydrological 
models

Fire models

Vegetation stress Property: fire risk: 
vegetation stress

Normalised 
Difference 

Vegetation Index 
(NDVI)

102 surface 20% of max 10% of max 3km 1km - - 24hr 6hr 3hr 1hr VH 3km / 24hr N

Land Surface 
&Hydrological 
models

Fire models
Soil moisture Fire initiation & spread Soil Moisture 101 total root zone 10% of max 5% of max 1km 100m - - 6hr 1hr 1hr 30min VH 1km / 10min N

Land Surface 
&Hydrological 
models

Fire models

Soil moisture Fire risk Soil Moisture 101 total root zone 10% of max 5% of max 3km 1km - - 24hr 6hr 3hr 1hr VH 3km / 24hr Indirect: Diurnal 
temperature range N

Dispersion, Chemistry & Biology models
Volcanic emission and accidental releases

Dispersion, 
Chemistry & 
Biology models

Volcanic emission 
and accidental 
releases Wind Horizontal movement

Wind speed over 
land or Wind profile 

(horizontal 
component)

2 surface / lower 
troposphere 2m/s 10° 1m/s 5° 10km 100m surface 100m 1hr 15min 15min 5min VH 2m/s, 10° / 1km / 

1hr Surface in situ [U:L]

Dispersion, 
Chemistry & 
Biology models

Volcanic emission 
and accidental 
releases Stability Vertical spread Atmospheric 

temperature profile 1 lower troposphere 2K/km 1K/km 10km 100m 1km 100m 1hr 15min 15min 5min VH 1K/km / 1km / 1h Radiosonde 
modified by in situ [U:L]

Dispersion, 
Chemistry & 
Biology models

Volcanic emission 
and accidental 
releases

Petroleum 
products Poisoning by inhalation None lower troposphere 50% HR / 

50% FAR
85% HR / 
20% FAR 50km 100m total 200m 1hr 15min 15min 5min VH 50%/ 50% / 50km 

/ - / 1hr Surface in situ N

Dispersion, 
Chemistry & 
Biology models

Volcanic emission 
and accidental 
releases

Radionuclides Poisoning by inhalation None lower troposphere 50% HR / 
50% FAR

85% HR / 
20% FAR 50km 100m total 200m 1hr 15min 15min 5min VH 50%/ 50% / 50km 

/ - / 1hr Surface in situ N

Dispersion, 
Chemistry & 
Biology models

Volcanic emission 
and accidental 
releases

Pathogens Spread disease None lower troposphere 50% HR / 
50% FAR

85% HR / 
20% FAR 50km 100m total 200m 1hr 15min 15min 5min VH 50%/ 50% / 50km 

/ - / 1hr Calculation N

Dispersion, 
Chemistry & 
Biology models

Volcanic emission 
and accidental 
releases

Location of 
volcanic eruption

Source of volc anic ash 
cloud for aviation warning Fire temperature 108 surface 50% HR / 

50% FAR
85% HR / 
20% FAR 1km 100m _ _ 6hr 1hr 1hr 15min H 50%/ 50% / 50km 

/ - / 1hr
Visual observation 

or calculation N
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parameter
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Altitude Range 

(2)

Accuracy 
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(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
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d

dz 
optim

um

dt 
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optimu

m
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204
205

206

207

208

209

210

211

212

213

214

215

216

217

218

Dispersion, 
Chemistry & 
Biology models

Volcanic emission 
and accidental 
releases

Precipitation 
profile Wet deposition

Similar to 
Precipitation rate 

(liquid/solid) & (solid) 
but profile (Similar to 
Cloud Water Profile

6 lower troposphere 1mm/hr 0.1mm/hr 10km 1km surface 1km 1hr 15min 15min 5min H U

Air quality and biomass burning
Dispersion, 
Chemistry & 
Biology models

Air quality and 
biomass burning

Ozone day required, 
night desirable Respiratory effects Ozone profile 9 lower troposphere 10% 5% 10km 2km Tot Trop 2km 1hr 30min 30min 15min VH 10% / 10km /  Tot 

Trop / 1hr In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality and 
biomass burning CO, Carbon 

Monoxide
day required, 

night desirable
Ozone formation: 

Respiratory effects Trace gas profile CO 12 lower troposphere 10% 5% 10km 2km Tot Trop 2km 2hr 30min 30min 15min VH 10% / 10km / Tot 
Trop / 1hr In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality models
SO2, Sulphur 

Dioxide
day required, 

night desirable
Ozone formation: 

Respiratory effects
Trace gas profile 

SO2
24 lower troposphere 50% 20% 10km 2km Tot Trop 2km 1hr 30min 30min 15min VH 50% / 10km / Tot 

Trop / 1hr In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality and 
biomass burning NO, Nitric Oxide Ozone formation: 

Respiratory effects Trace gas profile NO 16 lower troposphere 10km 2km Tot Trop 2km 1hr 30min 30min 15min M In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality and 
biomass burning NO2, Nitrogen 

Dioxide
day required, 

night desirable
Ozone formation: 

Respiratory effects
Trace gas profile 

NO2 17 lower troposphere 50% 20% 10km 2km Tot Trop 2km 1hr 30min 30min 15min VH 50% / 10km / Tot 
Trop / 1hr In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality and 
biomass burning HCHO, 

Formaldehyde
day required, 

night desirable

VOC indicator: Ozone 
formation: Respiratory 

effects
None lower troposphere 50% 20% 10km 2km Tot Trop 2km 1hr 30min 30min 15min VH 50% / 10km / Tot 

Trop / 1hr In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality models
PAN day required, 

night desirable
Ozone formation: 

Respiratory effects None lower troposphere 50% 20% 10km 2km Tot Trop 2km 1hr 30min 30min 15min VH 50% / 10km / Tot 
Trop / 1hr In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality and 
biomass burning VOC, Volatile 

Organic 
Compounds, inc. 

propane, isoprene, 
turpenes

Ozone formation: 
Respiratory effects None lower troposphere

20% of air 
quality 

standard

10% of air 
quality 

standard
10km 1km total 2km 3hr 15min 30min 15min M In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality models

Aerosol Optical 
Depth (D<1µm)

day required, 
night desirable Respiratory effects Aerosol profile 8 lower troposphere 0.05 0.01 5km 500m total

Tot 
Trop. + 

BL
1h 15min 30min 15min VH 0.05 / 5km / total 

/ 1hr In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality models

Aerosol Optical 
Depth (D>1µm)

day required, 
night desirable Respiratory effects Aerosol profile 8 lower troposphere 0.05 0.01 5km 500m total

Tot 
Trop. + 

BL
1h 15min 30min 15min VH 0.05 / 5km / total 

/ 1hr In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality models
Aerosol effective 

radius
day required, 

night desirable Respiratory effects Aerosol profile 8 lower troposphere 30% 10% 5km 500m total
Tot 

Trop. + 
BL

1h 15min 30min 15min VH 30% / 5km / total 
/ 1hr In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality models
Aerosol single 

scattering albedo
day required, 

night desirable Respiratory effects Aerosol profile 8 lower troposphere 0.03 0.01 5km 500m total
Tot 

Trop. + 
BL

1h 15min 30min 15min VH 0.03 / 5km / total 
/ 1hr In situ N

Dispersion, 
Chemistry & 
Biology models

Air quality models

T(z) day required, 
night desirable Trace gas retrieval Temperature ptofile 1 troposphere 2K 1K/km 10km 2km 2km 1km 1hr 15min 30min 15min VH 2K / 10km / 2km / 

1hr Radiosonde / NWP N
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Annex C: AEG/NWC table of requirements

1

A B C D E F G H I J K L M N O P Q R S T U V
Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

Dispersion, 
Chemistry & 
Biology models

Air quality models

Cloud cover day required, 
night desirable Trace gas retrieval Cloud cover 30 troposphere 20% 10% 10km 2km total

Tot 
Trop. + 

BL
1hr 15min 30min 15min VH 10% / 10km / 

total / 1hr LEO imagery N

Dispersion, 
Chemistry & 
Biology models

Air quality models

Hu(z) day required, 
night desirable Trace gas retrieval Specific Humidity 

profile 4 troposphere 5% 1% 5km 500m total
Tot 

Trop. + 
BL

1hr 15min 30min 15min VH 5% / 10km / 2km 
/ 1hr Radiosonde

Dispersion, 
Chemistry & 
Biology models

Air quality and 
biomass burning

Lightning location Natural Nox formation Lightning detection 38 - 10km 1km - - 1hr 15min 30min 15min M

Surface remote 
sensing by direction 

finding or arrival 
time differencing

N

Dispersion, 
Chemistry & 
Biology models

Air quality and 
biomass burning Fire location Smoke pollution Similar to fire area 

and temoerature
107, 
108 surface 50% HR / 

50% FAR
85% HR / 
20% FAR 10km 1km - - 1hr 5min 30min 5min H 50% / 10km / 1hr N

UV radiation models
Dispersion, 
Chemistry & 
Biology models

UV radiation 
models

Total ozone Predicting UV exposure Ozone profile 9 total column 10% 5% 100km 10km - - 1d 1hr 3hr 1hr VH 10% / 50km / 6hr U

Dispersion, 
Chemistry & 
Biology models

UV radiation 
models

Total cloud water Monitoring UV dose
Cloud water 

(<100µm) & cloud 
ice profiles

5, 7 total column 50km 10km - - 1hr 5min 30min 5min M U

Dispersion, 
Chemistry & 
Biology models

UV radiation 
models Total aerosol Predicting UV exposure Aerosol profile 8 total column 25% 10% 50km 10km - - 1d 1hr 3hr 1hr VH 25% / 20km / 1d N

Dispersion, 
Chemistry & 
Biology models

UV radiation 
models

Ozone profile Predicting UV exposure Ozone profile 9 lower troposphere 10% 5% 50km 10km 2km 500m 1d 1hr 3hr 1hr M 10% / 50km /  
2km / 6hr N

Dispersion, 
Chemistry & 
Biology models

UV radiation 
models CFC11 Stratospheric Ozone 

destruction None stratosphere 50km 10km 1d 1hr 3hr 1hr M N

Dispersion, 
Chemistry & 
Biology models

UV radiation 
models CFC12 Stratospheric Ozone 

destruction None stratosphere 50km 10km 1d 1hr 3hr 1hr M N

Dispersion, 
Chemistry & 
Biology models

UV radiation 
models UV albedo Predicting UV exposure None surface 20% 10% 10km 1km - - 1m 1d 7d 1d M N

Dispersion, 
Chemistry & 
Biology models

UV radiation 
models NO2 (and other 

gaseous 
absorbers)

UVA exposure None total column 10km 10km - - 1d 1hr 3hr 1hr M N

Surface polution
Dispersion, 
Chemistry & 
Biology models

Surface polution

Waves Marine dispersion & 
deposition

Significant wave 
height 72 surface 0.2m 0.1m 5km 100m - - 3hr 30min 1hr 15min VH 0.2m / 5km / 1hr

Deduce from wind 
or HF ground wave 

radar or in situ 
measurement

N

Dispersion, 
Chemistry & 
Biology models

Surface polution

Surface wind Marine dispersion Wind speed over 
sea 66 surface 2m/s, 10° 1m/s, 5° 5km 100m - - 3hr 30min 1hr 15min VH 2m/s, 10° / 5km / 

1hr
Surface in situ or 

scatterometer N

Dispersion, 
Chemistry & 
Biology models

Surface polution
Surface current Marine dispersion Ocean surface 

currents (vector) 77 surface 1m/s, 10° 0.5m/s, 5° 5km 100m - - 3hr 30min 1hr 15min VH 1m/s, 10° / 5km / 
1hr

HF gound wave 
radar or in situ 
current meter

N
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Annex C: AEG/NWC table of requirements

1

A B C D E F G H I J K L M N O P Q R S T U V
Title Sub-Title Required variable Conditions (1) Applications Nearest 

WMO/CEOS 
parameter

WMO/ 
CEOS 
code

Required 
Altitude Range 

(2)

Accuracy 
threshold 

(3)

Accuracy 
optimum (3)

dx 
threshol

d

dx 
optim

um

dz 
threshol

d

dz 
optim

um

dt 
thresho

ld

dt 
optimu

m

delay 
thresho

ld

delay 
optimu

m

Priority 
level

Breakthrough 
level (if any)

Current Observing 
Techniques

Level 
met

236

238

239
240

241

242

243

244

245
246

Dispersion, 
Chemistry & 
Biology models

Surface polution

Precipitation Washes chemicals into 
water courses

Precipitation rate 
(liquid) 35 surface 0.5mm/hr 0.1mm/hr 1km 100m - - 1hr 1min 15min 1min M Ground based radar [U:LR]

Dispersion, 
Chemistry & 
Biology models

Surface polution
Sea bed type Sea Prediction of s ediment 

transport None 84 surface 2 classes 5 classes 10km 1km - - 1y 1d 1m 1d M N

Dispersion, 
Chemistry & 
Biology models

Surface polution
Nutrient 

concentration Sea Prediction of algal blooms Ocean clorophyl 79 surface 50km 10km - - 1d 6hr 3hr 1hr M MERIS N

Footnotes:

1. Over inhomogenous surfaces the quality of satellite measurements is usually poorer than over other areas, particularly for near-surface parameters. This is true over coastlines, 

heavy urbanized areas and even more over complex terrain, where the effects (i.e. less quality and resolution reduction) can extend in the lower troposphere

(usually the mixing layer). To cope with these effects it will be necessary to develop special algorithms to retrieve, as far as possible, the best information from the measurement 

(some time combined with some kind of surface measurements)

2. An additional height range has been introduced: Boundary Layer = 0 - 2km

3. HR = hit rate = fraction of actual events that are identified; FAR = false alarm rate = fraction of identified events that are false
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