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INTRODUCTION – IASI – AMMONIA(NH3)INTRODUCTION – IASI – AMMONIA(NH3)

3 MARS-Measurement Campaign

IASI-NH3 (Van Damme et al.,2014)

Weighted IASI observations 2008-2014
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MARS - INSTRUMENTSMARS - INSTRUMENTS

- Goal:

Improve the understanding of the vertical distribution of ammonia & 

validation of the IASI-NH3 product

- Co-operation between VU-Amsterdam, IUP-Bremen, ULB(Brussel), 

TNO, RIVM, ECN and KNMI

- Site: Cesar observatory at Cabauw, Netherlands

- Period: February-September (originally)

4 MARS-Measurement Campaign
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MEASUREMENT SITEMEASUREMENT SITE

- Cesar Observatory (KNMI), Cabauw

- 0,7 meters below sealevel

- Site operated since ‘72

Tower

Chicken 

Farm

Pig Farm
Cow farms

FTIR
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MARS - CAMPAIGNMARS - CAMPAIGN

Products and instruments used

• FTIR: IFS66 (IUP-Bremen) + Solar tracker  (ULB)

• ~350m from tower

• 4 MINI-DOAS instruments (RIVM)

• At 2,5,20 and 160meters in tower

• MARGA (Monitor for AeRosol and Gases in ambient Air) (ECN) 

• At 5 meters in tower(inlet)

• IASI-A & -B (ULB)

• Overpass ~9.30 local solar time

• Picarro system (20m, 60m, 120m and 200m) (CH4 & CO2)

Additional meteorology products and site acces (KNMI)

- Range of meteorological instruments operated at cabauw

- i.e. Boundary layer height, T, Rainfall, Wind, humidity,etc

6 MARS-Measurement Campaign
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MARS – FTIR-NH3 PRODUCT MARS – FTIR-NH3 PRODUCT 

7 MARS-Measurement Campaign

Retrieval uses earlier work,

Enrico + Mathias

NH3 Spectral windows:

930.75 & 967.35

- SFIT4

- Interfering gases:

NH
3
,H

2
O,O

3
(profile retrieved)

CO2,N2O,HNO3

CCL2F2,SF6

(column retrieved)

For details see:

Dammers et al. 2015 (submitted, ACP)

Example fit to a HR125

Spectrum from Bremen:
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MARS – MARGAMARS – MARGA

MARGA system at Cabauw

> Gases: NH3, SO2, HCl, HNO3

> Aerosols: Cl, SO4, NO3, Na, K, Ca, Mg

> Typical detection limit for NH3: 0.05 ug/m3

> Inlet at 4.5 m
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MARS – MINI-DOAS SYSTEMSMARS – MINI-DOAS SYSTEMS

- NH3-product following Volten et al., 2010 , with some edits<

- Accuracy ~0.15-0.2 ug/m3 (5 min averages, 

pathway ~100m(reported))

- Experimental setup with retro reflectors affixed to arms of the tower 

i.e. ~20m pathway (less stable system)

9 MARS-Measurement Campaign
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MARS – FIELDMARS – FIELD

10 Assessing satellite observations of Ammonia concentrations 

During setup of systems:
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MARS – FIELDMARS – FIELD

11 Assessing satellite observations of Ammonia concentrations 

Typical Field day:
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Source: KNMISource: Weeronline

Wettest summer in years?
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MARS – FTIR-NH3 PRODUCT MARS – FTIR-NH3 PRODUCT 

Retrieval uses earlier work,

Enrico + Mathias

Dammers et al. 2015 (ACP subm)

NH3 Spectral windows:

930.75 & 967.35

- SFIT4

- Interfering gases:

NH3,H2O,O3 CO2,N2O,HNO3

CCL2F2,SF6

(column retrieval)

Example fit to a IFS66

Spectrum from Cabauw:

13 Assessing satellite observations of Ammonia concentrations 
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RETRIEVALRETRIEVAL

- Fourier analysis to find the frequency

- Frequency used as input for beam fit in SFIT4

14 Assessing satellite observations of Ammonia concentrations 
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FIRST RESULTS - RETRIEVALFIRST RESULTS - RETRIEVAL

IFS66 – NH3 AVK & VMR

DOFS ~ 1 to 1.2

15 MARS Measurement Campaign
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FIRST RESULTSFIRST RESULTS

IFS66 + IASI-A and -B

16 MARS Measurement Campaign
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FIRST RESULTSFIRST RESULTS

Left: FTIR vs IASI(left axis) vs DOAS(right axis)

Right: LD40 ceilometer data

17 MARS-Measurement Campaign



Faculty of Earth and Life Sciences

CONCLUSIONS & FUTURE WORKCONCLUSIONS & FUTURE WORK

- Retrieval of ammonia by FTIR / mini-DOAS / IASI- A+B

- DOAS retrieval, a work in progress<

- First look shows comparable variations

- Relations break down when mixing layer is not 

established

Future work

- FTIR vs IASI-NH3, ~17 days of observations (A & B)

- BLH stability as a proxy for comparison DOAS vs IASI

- Emission estimates of sources nearby

18 MARS-Measurement Campaign
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FIRST RESULTS – DOAS VS FTIRFIRST RESULTS – DOAS VS FTIR

Column ~ Concentration-NH3 * Boundary Layer Height

19 MARS Measurement Campaign


