
            

 

Technical Procedures for GNIP Stations 

 

Introduction 

Welcome to the Global Network of Isotopes in Precipitation! 

Since the 1960’s the IAEA-WMO Global Network for Isotopes in Precipitation (GNIP) has been in continual 

operation, with hundreds of stations around the world contributing high-quality, long-term, collections of 

monthly composite rainfall samples for the determination of stable isotope ratios (18O/16O and 2H/H) and 

radioactive tritium (3H).  

We appreciate your voluntary contribution to an important and long-standing global scientific network, 

one that is providing foundational and long-term data to enable new and exciting research in a growing 

number of fields, including the disciplines of hydrology, hydrogeology, limnology, meteorology, 

climatology, ecology, and forensics.  

In order to produce the best possible isotopic data for GNIP, it is critical that all technical staff involved in 

station sample collection ensure that sample integrity is fully maintained throughout the collection, 

storage, and shipment process. It is highly recommended that GNIP sampling procedures are closely 

followed in daily and/or monthly operations protocol of the station.  

All GNIP isotopic data is assessed by the IAEA and archived in an online database, accessible at no-cost to 

registered users via the WISER (Water Isotope System for Data Analysis, Visualization and Electronic 

Retrieval, via http://www.iaea.org/water) internet portal.  

 

 

Station Considerations 

Times change, and so do local conditions and fiscal resources. Hence, IAEA recommends periodically 

evaluating the whereabouts of a GNIP station. This involves the sampling site and its equipment, as well 

as logistical aspects.  The main points to consider are: 

 Evaporation prevention. The overwhelming factor that adversely affects the integrity of GNIP 

water isotope samples – and which can occur at any step - is sample evaporation.  Even a small 

amount of evaporation can alter the isotopic composition of the original sample and render the 

measured isotopic data unusable for others to utilize.  Evaporation may occur during sample 

collection (improper sampler, stagnation), during accumulation and storage (improper or loosely 

capped accumulation bottles), or during shipment and while awaiting isotopic analysis 

(evaporation via unsecured caps or cracked bottles). 

 Representativeness of the sample. A GNIP sample should represent the total natural 

precipitation of a calendar month. Rainwater overflowing out of the collector (think of possible 

weather events, e.g. monsoon, hurricanes, etc.) may result in the loss of an important part of a 

month’s precipitation, particularly at sites with totalizing samplers. Improper placement of the 

collector (e.g. in the rain shadow of a structure or exposed to the heat of exhaust fans) will render 

samples unrepresentative of your location.  

http://www.iaea.org/water
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 Logistical and safety aspects. The choice of sampling equipment is often related to the 

accessibility and/or staffing of a station. For remote or stations using automatic equipment, 

consider installing a “rain totalizer”, as long as at least one visit per month is feasible. Finally, 

remember to monitor safety and security of all staff involved (e.g. natural and human hazards, etc.) 

Check for the availability of a snow sampler at stations at higher latitudes and/or altitudes. Wind 

protection may be required to keep a sampler firmly in position. Finally, check that the site is 

protected against animals, vandalism, or external contamination by irrigation equipment. 

 

 

Materials & Collector Installation 

 Collector. The choice of the collection equipment is largely dependent on whether personnel are 

available to empty and collect water from the rain collector after each event, or at least once per 

day.  

o In this case, a standard (daily) rain gauge may be used.  

Otherwise, a “rain totalizer” approach is needed. To prevent evaporation using a rain totalizer, the 

following strategies may be applied: 

o Light paraffin oil (available at all pharmacies or chemists) floats on the water sample in the 

collector bottle and prevents sample evaporation. The thickness of the paraffin oil layer 

floating on the water should be at ~0.5 cm. 

o Placing a hollow plastic table tennis ball in the collection funnel helps seal the content of the 

collector bottle against the atmosphere and debris. When rainfall starts, the ball will float 

and open the funnel. After the rain event, the funnel drains and the ball returns to its 

original position. 

o A specially designed GNIP rainfall totalizer device is available for purchase (<$200 USD), 

allowing sample accumulation for one calendar month without any chance of evaporation.  

This device facilitates unattended monthly sampling, and eliminates the need for paraffin oil. 

For further information on this device, please contact the GNIP team at gnip@iaea.org.  

At many higher latitude locations, wintertime samples are comprised of the accumulation of daily, 

bi-weekly, or monthly snow samples in box or bucket collectors.  Traditional rain and funnel 

samplers do not work well in freezing conditions because of freezing tubing. 

 

 Siting of the rain gauge. Unless specified by other (e.g. WMO or your National Meteorological 

Agency) protocols, strive to follow these rules for locating the rain gauge:  

o The sampling device should be installed preferably over undisturbed, naturally vegetated 

land. Grassed areas and slopes up to ± 15% are acceptable, but there should not be a sudden 

change of slope within 30 metres. The height of vegetation should be less than 0.5 metres. 

o Try to minimize the influence of structures on the sampler. As a rule of the thumb, in 

developed areas, buildings, poles, trees etc. should be at least as far away as they are high 

(i.e. project onto the sampling device at an angle of no more than 45º). In undeveloped 

areas, strive to place the sampling device twice as far from structures as they are high (see 

figure on next page). 

mailto:gnip@iaea.org
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o In undisturbed areas, the sampling device should be mounted that its funnel orifice is about 

30 centimetres above ground (this is to reduce wind turbulences). In developed areas, the 

funnel orifice should be about 100-120 centimetres above ground (to reduce the impact of 

nearby structures). Level the gauge and strive to reduce splashing from the post into the 

gauge (i.e. bevel it if necessary). 

 

 

 

 Monthly sample accumulation bottle. The monthly sample accumulation bottle used to store 

rain gauge event samples should be high quality HDPE (or glass) with a cap that can be tightly 

sealed after each rain event is poured in. Do not use plastic soft drink or sports bottles as an 

accumulation bottle. Store the monthly accumulation bottle, tightly closed, in a cool (e.g. room 

temperature) dark place, or in a refrigerator. The size of the monthly accumulation bottle should 

be appropriately sized in order to accommodate the amount of rainfall gathered by the station in a 

given month, and could range from <1L in arid regions, to >5L in in high rainfall regions, or be 

adjusted seasonally. Also, extreme rain events (monsoons, hurricanes, typhoons, etc.) are possible 

in some locations; be sure the accumulation bottle is capable of accepting all the monthly 

rainwater. 

 Sample bottles. It is essential that high quality, tightly-capped, HDPE or glass (or HDPE for 

tritium) bottles be used for the storage and shipment of GNIP samples. We strongly recommend 

using the bottles provided by IAEA, which have been checked for their integrity. These are typically 

QA/QC tested 30 ml amber glass or HDPE for stable isotope analysis, and 500 ml HDPE bottles for 

tritium.  The minimum amount required for the stable isotope analysis is ~20 ml and ~300 ml for 

stable isotopes and tritium.   

 

 

A Word to Newcomers 

To establish your new station into the IAEA GNIP network, please send the following information to the 

GNIP team: 

 Station Geographical Coordinates (decimal degrees or UTM, e.g. from a GPS), and altitude (meters 

above sea level) of the GNIP sample collector.   

 A short description of your GNIP rain collector and location (a digital photo is useful too). 
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 Complete mailing address, email, and an alternate contact information for the delivery of the 

sampling bottles supplied by IAEA.   

 If your country imposes shipping taxes, please inform us whether this applies to imports and 

export, and if there is a value threshold below which no shipping or export taxes are applied. 

After receiving this information, we will register your station in the GNIP database. A unique GNIP code 

will be assigned to your station that is derived from the nearest WMO station’s code. 

 

 

Sampling Procedures for High-Quality Monthly Samples 

Please note that some of the items listed in italics may not apply to your station. If in doubt, please contact 

the responsible officer or the GNIP team:  

1. When following a daily rainwater collection procedure: The rain gauge must be read and emptied as 

soon as possible following each rain event, or each morning. After reading and recording the gauge, 

the water sample should be poured into the monthly accumulation bottle, described above.  It is 

essential that the water be transferred daily, and that the rain gauge collector is dried with a cloth 

before returning it to its position for the next day. 

2. Using rain totalizers: The rain sample (along with any paraffin oil) can be transferred periodically 

to the monthly accumulation bottle. Ensure the collector is wiped free of water and excess paraffin 

oil, and is dried before returning it to its location for the next month collection period. 

3. Collecting snow samples: The bucket sample collectors should be taken indoors and the snow 

allowed to melt at room temperature (do not apply any heat).  As soon as possible, the water 

volume should be recorded, and the sample poured into the monthly accumulation bottle, as above.  

The snow sampler should be cleaned and dried before returning it to its sampling site.    

4. Each GNIP monthly sample should represent a composite of all rainfall events collected in the 

sampling device over a one-month period, beginning on the first day of the calendar month and 

continuing until the end of the calendar month. A monthly composite (or totalized) GNIP sample is 

obtained by pooling all rainfall collected in each calendar month into the accumulation bottle.  

5. When there is no pluviometer at your station: Record the volume of water collected (e.g. weighing 

and subtracting the weight of the empty collection bottle) and the funnel diameter.  

6. On the first day of the following calendar month, the sample submission bottle should be prepared 

(filled and labelled) by filling it with well-mixed water obtained from that month’s accumulation 

bottle.   

7. When using paraffin-oil totalizers: The accumulated monthly composite has to be separated from 

the paraffin oil by using an inexpensive plastic ~500 ml separation funnel, or by siphoning off the 

oil. Because paraffin oil forms an emulsion with water when it is shaken or mixed, be sure to allow 

time for the oil to fully separate from the water sample in the separation funnel (allow a few hours 

or overnight). In case you cannot remove paraffin oil, this procedure can be done at the laboratory 

in charge of the isotopic analysis.  Please mark on the sample bottle any samples that contain 

paraffin oil.  

8. Fill the 50 ml stable isotope (2H & 18O) bottle first, and if required, repeat the procedure for the 

tritium (3H) sample bottle.  Leave ~5 % head space in all IAEA shipment bottles to allow for sample 

expansion during transport. If less than optimal water amounts are available (20 ml for stable 
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isotope and ~300 ml for stable isotope and Tritium analysis), send the sample and advise the GNIP 

officer by including a note with the protocol form.  

9.  The Station ID, Collection Month, and Amount of Total Precipitation collected that month should be 

clearly printed on each IAEA shipping bottle, using the labels provided. To avoid confusion each 

sample bottle should be filled and labelled immediately.  

10. Meteorological data (monthly precipitation type and amount, mean air temperature and mean 

vapour pressure or relative humidity, if it is available) can be recorded on the appropriate 

accompanying summary form. You may also submit it electronically. 

11. Any excess water in the monthly accumulation bottle can be discarded.  The monthly accumulation 

bottle should be exchanged by a spare, or thoroughly cleaned and dried before using it to begin 

accumulating the next month’s sample. It is prudent to replace the accumulation bottle 

periodically, and especially if it is showing signs of degradation (discoloration, cracking).  

12. Please ensure that during storage and shipping there are no sharp objects (e.g. screws, nails, wood 

splinters) which may puncture HDPE bottles. 

13. When reporting directly to IAEA: An entire calendar year of 12 monthly sample bottles for 2H/18O or 

tritium should be sent as a single shipment to IAEA (or laboratory used) in January of the 

subsequent year. Please consult the shipping instructions below.  

14. When reporting through your institution’s headquarters: Please follow your internal guidelines for 

shipping samples to your head office which arranges final shipment to IAEA. 

 

 

Shipment from/to Vienna 

At the IAEA, our goal is to provide cost-free sampling bottles and shipping to all GNIP participants. 

Therefore, kindly follow the sample shipment instructions below: 

 IAEA will provide, cost-free, thirteen 30 ml bottles (HDPE or amber glass with caps and protective 

sleeves) for each station for each month of a calendar year (plus one spare) for the 18O and  2H 

samples. If rainwater is sampled for Tritium (also indicated in the cover letter), you will also 

receive thirteen 500 (or 1,000) ml HDPE 3H sample bottles. Sample bottles are usually shipped in 

the 4th quarter of each calendar year using a courier service. The shipping company (e.g. DHL) or 

its local representative will likely contact you in advance to arrange a delivery. 

Note: If the local delivery agent wants to charge you taxes or “fees” to receive cost-free 

sampling bottles sent to you by the IAEA, please (initially) refuse delivery of the parcel.  Contact 

any of the GNIP officers immediately at gnip@iaea.org.  

 

 The IAEA pays for sample bottle shipment to the laboratory in Vienna only once per year. Please 

prepare a parcel in January with the monthly composite sample bottles from the previous calendar 

year. Please e-mail the GNIP team when the parcel is ready for pickup, indicating the contact 

person and pickup location (if different from your address), the contact telephone number and 

number and estimated size of boxes. IAEA will arrange for pick-up of samples using DHL, or its 

representative. 

Note: Regarding the old “DHL Account for GNIP” – this account does not exist anymore due to 

new accounting rules. Each GNIP sample shipment must be pre-approved by IAEA before it can 

mailto:gnip@iaea.org
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be sent. If for diplomatic or other logistical reasons it is necessary to use an alternative to DHL, 

please contact the GNIP officers first. 

 

 

 

Isotope analysis 

Stable isotope and tritium assays are conducted by the IAEA Isotope Hydrology Laboratory, usually by 

isotope-ratio mass spectrometry and laser absorption spectrometry (for stable isotopes) and liquid 

scintillation counting (after electrolytic enrichment, for Tritium). In some cases, Tritium will be analysed 

on the basis of amount-weighted quarterly composites.  

 

Data collection and dissemination 

Isotope measurement results and meteorological data are being compiled by the IAEA’s Isotope 

Hydrology Section staff. We are working on a server upgrade to improve results on-demand from the 

website of the IAEA Water Resources Programme: http://www.iaea.org/water. 

 

Thank you for contributing to the GNIP network! For further information and/or technical inquiries on 

the GNIP sampling programme, or other matters related to IAEA's activities in isotope hydrology, please 

contact the GNIP team (gnip@iaea.org) or visit our web site (http://www.iaea.org/water). 

 

 

 

http://www.iaea.org/water
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