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1. TITLE 

 

1.1 Data Set Identification 

 ISLSCP II GPPDI, Net Primary Productivity (NPP) Class B Point Data 

 

1.2 Database Table Name(s) 

 Not applicable to this data set. 

 

1.3 File Name(s) 

 There is only one data file in this data set. The file is named gppdi_point_npp.csv and is 

in tabular format. This file contains above-ground, below-ground, and total Net Primary 

Production (NPP) in gCm
-2

yr
-1 

for 2363 point measurements compiled from the literature with 

associated ancillary information (See Section 8.2 for a full description). 

 A copy of an Oak Ridge National Laboratory (ORNL) Technical Memorandum is also 

provided which contains additional information on data set production and graphics that the user 

will find useful. This file is in Portable Document Format (PDF) and is named 

NPP_TM196.pdf. 

 

1.4 Revision Date of this Document 

 September 7, 2011 

 

 

2. INVESTIGATOR(S) 

 

2.1 Investigator(s) Name and Title 

 Richard J. Olson, Environmental Sciences Division, Oak Ridge National Laboratory 

 Jonathan M. O. Scurlock, Environmental Sciences Division, Oak Ridge National Laboratory 

 Stephen D. Prince, Geography Department, University of Maryland, College Park 

 

2.2 Title of Investigation 

 Global Primary Production Data Initiative (GPPDI). 

ftp://daac.ornl.gov/data/islscp_ii/carbon/gppdi_npp_point/comp/
ftp://daac.ornl.gov/data/islscp_ii/carbon/gppdi_npp_point/comp/


 

 

 

2.3 Contacts (For Data Production Information) 

 Contact 1 

2.3.1 Name ORNL DAAC User Services 

2.3.2 Address 

 

 

 

 

         City/St. 

         Zip Code 

         Country 

Environmental Sciences Division 

Oak Ridge National Laboratory 

P.O. Box 2008, Bldg 2040,  

MS 6301 

Bethel Valley Road 

Oak Ridge, TN  

37831-6407 

U.S.A. 

2.3.3 Tel. No. 

         Fax No. 

(865) 241-3952 

(865) 574-4665 

2.3.4 E-mail ornldaac@ornl.gov 

 

 Contact 2 

2.3.1 Name Mr. David Landis 

2.3.2 Address 

 

         City/St. 

         Zip Code 

         Country 

Code 614.4 

NASA/GSFC 

Greenbelt, MD 

20771 

USA 

2.3.3 Tel. No. 

         Fax No. 

(301) 286-3349 

(301) 286-0239 

2.3.4 E-mail david.r.landis@gsfc.nasa.gov 

 

 

2.4 Data Set Citation 

            Olson, R. J., J. M.O. Scurlock. 2011. ISLSCP II GPPDI, Net Primary Productivity (NPP) 

Class B Point Data. In Hall, F.G., G. Collatz, B. Meeson, S. Los, E. Brown de Colstoun, and D. 

Landis (eds.). ISLSCP Initiative II Collection. Data set. Available on-line [http://daac.ornl.gov/] 

from Oak Ridge National Laboratory Distributed Active Archive Center, Oak Ridge, Tennessee, 

U.S.A. http://dx.doi.org/10.3334/ORNLDAAC/1033 

 

2.5 Requested Form of Acknowledgment 

 Users of the International Satellite Land Surface Climatology (ISLSCP) Initiative II data 

collection are requested to cite the collection as a whole (Hall et al. 2006) as well as the 

individual data sets. Please cite the following publications when these data are used: 

 

Hall, F.G., E. Brown de Colstoun, G. J. Collatz, D. Landis, P. Dirmeyer, A. Betts, G. Huffman, 

L. Bounoua, and B. Meeson, The ISLSCP Initiative II Global Data sets: Surface Boundary 

Conditions and Atmospheric Forcings for Land-Atmosphere Studies, J. Geophys. Res., 111, 

doi:10.1029/2006JD007366, 2006. 
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Olson R.J., K. Johnson, D. Zheng, and J.M.O. Scurlock (2001a). Global and regional ecosystem 

modeling: databases of model drivers and validation measurements. ORNL/TM-2001/196, 

Environmental Sciences Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee, 

pp 84. See file NPP_TM196.pdf. 

 

Olson, R. J., J. M. O. Scurlock, S. D. Prince, D. L. Zheng, and K. R. Johnson (eds.) (2001b). 

NPP Multi-Biome: Global Primary Production Data Initiative Products. Available on-line 

[http://daac.ornl.gov/] from the Oak Ridge National Laboratory Distributed Active Archive 
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Additional support was provided by NASA grant NAG 58121 to Dr. S. D. Prince, Department of 

Geography, University of Maryland as part of a companion project. We are grateful to the many 
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International Geosphere-Biosphere Programme Data and Information System (IGBP-DIS) for 

their support and contributions to the GPPDI. Part of this work resulted from three workshops 

conducted at the National Center for Ecological Analysis and Synthesis, a Center funded by the 

U.S. National Science Foundation (Grant # DEB-9421535), the University of California at Santa 

Barbara, and the State of California. 

 

 

3. INTRODUCTION 
 

3.1 Objective/Purpose 

 Progress in modeling the global carbon cycle was previously inhibited by the lack of 

adequate observational data for model parameterization and validation, such as net primary 

productivity and its individual components from field measurements. To address this problem, 

the Global Primary Production Data Initiative (GPPDI) was set up as a Focus 1 Activity of the 

International Geosphere Biosphere Programme Data and Information System (IGBP-DIS), a 

coordinated international program to improve worldwide estimates of terrestrial NPP for 

parameterization, calibration, and validation of NPP models at various scales. 

 

3.2 Summary of Parameters 
 The GPPDI NPP data collection contains documented field measurements of 

aboveground, belowground, and total NPP for global terrestrial sites compiled from published 

literature and other extant data sources. Under the auspices of the GPPDI, NPP estimates were 

compiled by investigators based at the Environmental Sciences Division, Oak Ridge National 

Laboratory (ORNL), Tennessee, USA,  and the Department of Geography at the University of 

Maryland, USA. Together, these data represent a more comprehensive collection of NPP 

measurements than has previously existed. A set of 2,363 Class B sites described below is 

included in the International Satellite Land Surface Climatology Project (ISLSCP) Initiative II 

data collection. For all sites where NPP data were measured, a variety of ancillary information 

such as site elevation, annual precipitation, principal investigator, etc. is also provided. 

 

3.3 Discussion 

http://dx.doi.org/10.3334/ORNLDAAC/617
http://dx.doi.org/10.3334/ORNLDAAC/617


 

 

 The GPPDI compilation includes NPP measurements collected over a long time period 

by many investigators using a variety of methods. The minimum requirements for data to be 

included were as follows:  

 

 the use of one or more accepted methods to estimate aboveground or belowground NPP, 

 geographical location for the study site,  

 definition of biome or vegetation type, and  

 a citable reference to peer-reviewed publication, symposium or workshop proceedings, 

book chapter, or technical memorandum.  

 

The point measurements of NPP were categorized as either Class A, representing 

intensively studied or well-documented study sites (e.g., with site-specific climate, soils 

information, etc.), Class B, representing more numerous “extensive” sites with less 

documentation and site-specific information available, or Class C, representing regional 

collections of half-degree latitude-longitude grid cells. This data set in the ISLSCP II collection 

represents the GPPDI Class B NPP data. 

 Data for Class B sites represent more numerous “extensive” sites with less documentation 

and site-specific information available and include study sites from many biomes compiled from 

existing collections of data. Although most of these NPP estimates have been published in the 

literature, complete information on the methods and site conditions was often not readily 

available.  

 For a detailed description of these data and model drivers please read the following 

Technical Memorandum (File NPP_TM196.pdf):  

 

Olson R.J., Johnson K., Zheng D., Scurlock J.M.O. (2001a) Global and regional ecosystem 

modeling: databases of model drivers and validation measurements. ORNL/TM-2001/196, 

Environmental Sciences Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee, 

pp. 84. 

 

 

4. THEORY OF ALGORITHM/MEASUREMENTS 

 

Net Primary Production is an important component of the carbon cycle and, among the pools and 

fluxes that make up the cycle, it is one of the steps that are most accessible to field measurement. 

While easier than some other steps to measure, direct measurement of NPP is tedious and not 

practical for large areas and so models are generally used to study the carbon cycle at a global 

scale. Nevertheless these models require field measurements of NPP for parameterization, 

calibration and validation. Most NPP data are for relatively small field plots that cannot represent 

the 0.5
0
 x 0.5

0
 grid cells that are commonly used in global scale models. Furthermore, technical 

difficulties generally restrict NPP measurements to aboveground parts and sometimes do not 

even include all components of aboveground NPP. Thus direct inter-comparison between field 

data obtained in different studies and coarse resolution model outputs can be misleading. 

The NPP data presented in this data set came from the Global Primary Productivity Data 

Initiative (GPPDI) NPP Working Groups 1, 2 and 3 (WG1-WG3) held under support from 

NASA, the National Center for Ecological Analysis and Synthesis (NCEAS), and the 

International Geosphere Biosphere Program Data and Information System (IGBP-DIS) (see 



 

 

Section 6.1 for details and the Olson et al. (2001a) technical memorandum, NPP_TM196.pdf). 

These data were reviewed and used as part of the Ecosystem Model Data Intercomparison 

(EMDI) workshops (http://daac.ornl.gov/NPP/html_docs/EMDI_des.html). 

 

 

5. EQUIPMENT 

 

5.1 Instrument Description  

5.1.1 Platform (Satellite, Aircraft, Ground, Person) 

 All measurements were made by investigators on the ground. Because this data 

set is a compilation of NPP measured by many investigators, the instrumentation, mission 

objectives and measurement techniques are varied. The user is referred to the Olson et al. 

(2001a) Technical Memorandum (NPP_TM196.pdf) for more specific information. 

 

5.1.2 Mission Objectives 

 See section 5.1.1 

 

5.1.3 Key Variables 

 NPP. 

 

5.1.4 Principles of Operation 

 See section 5.1.1 

 

5.1.5 Instrument Measurement Geometry 

 Not applicable to this data set. 

 

5.1.6 Manufacturer of Instrument 

 Various. 

 

5.2 Calibration 

5.2.1 Specifications 

5.2.1.1 Tolerance 

 Not applicable to this data set. 

 

5.2.2 Frequency of Calibration 

 Not applicable to this data set. 

 

5.2.3 Other Calibration Information 

 Not applicable to this data set. 

 

 

6. PROCEDURE 

 

6.1 Data Acquisition Methods 

 

http://daac.ornl.gov/NPP/html_docs/EMDI_des.html
http://daac.ornl.gov/NPP/html_docs/EMDI_des.html


 

 

Class A Sites – Class A data represent intensively studied or well-documented study sites (e.g., 

with site-specific climate, soils information, etc.) and have complete NPP measurements and 

good documentation. Sites include grassland, tropical forest, temperate forest, and boreal forest 

biomes. Although most of these NPP estimates have been published in the literature, complete 

information on the methods and site conditions was often not readily available. Complete NPP 

measurements (aboveground and below ground components) and relatively complete 

documentation are available from the ORNL Distributed Active Archive Center (DAAC) for 140 

unique Class A sites that represent 30 tropical forests (Clark et al. 2001a and 2001b); 69 boreal 

forests (Gower et al. 2002); and 41 grasslands (Gill et al. 2002). 

 

Class B Sites – Class B data presented in the ISLSCP II data set represent more numerous 

“extensive” sites with less documentation and site-specific information available and include 

study sites from many biomes compiled from existing collections of data. Class B sites represent 

grassland, tropical forest, temperate forest, boreal forest tundra, savanna, crops, and plantations 

sites that have at a minimum aboveground net primary productivity (ANPP) measurements 

(about 20% have both ANPP and belowground NPP (BNPP)), a site location, and documentation 

(e.g., a literature citation). Most of the Class B data (1,324 NPP estimates) represent existing 

multi-biome collections of data available from the ORNL DAAC 

(http://daac.ornl.gov/NPP/npp_home.html) (DeAngelis et al. 1997; Esser et al. 1998; Hall 1997; 

Kicklighter 1999; Krankina 1999; Ni et al. 2001, Waring et al. 1999). An additional 130 NPP 

estimates were assembled from the ORNL NPP collection of individual sites and 909 NPP 

estimates were acquired from Tom Gower (see below). Although most of these NPP estimates 

have been published in the literature, complete information on the methods and site conditions 

was often not readily available. The information on Class B sites is generally “as provided” and 

is not fully standardized or consistent between sites. 

 The following describes the Class B data that Jonathan Scurlock and Dick Olson 

extracted from the ORNL DAAC NPP data collections, compiled as part of the NPP project at 

ORNL with funds from the NASA Terrestrial Ecosystems Program.  

 

ORNL DAAC Data Sets: 

 

Chinese forests NPP data set – Data on biomass and NPP of major Chinese forest types were 

compiled based on the inventories of the Forestry Ministry of China between 1989 and 1993. 

Additional data were obtained from published forest reports, as well as from more than 60 

Chinese journals and some unpublished literature up to 1994 (Luo 1996; Ni et al. 2001). The data 

cover six major forest biomes, including 690 study sites from 17 forest types in China, ranging 

across a substantial geographical area, from sub-boreal Larix forests in northeast China 

(Heilongjiang Province; approx. 53 degrees N, 122 degrees E) and northwest China (Xinjiang 

Province; approx. 48 degrees N, 86 degrees E) to tropical rain forests in southern China (Yunnan 

Province; approx. 22 degrees N, 100 degrees E) and Hainan Island (18 degrees N, 108 degrees 

E). Latitude, longitude, elevation, leaf area index, total biomass, and total NPP (TNPP: the sum 

of aboveground and below ground components) are given for each site. 

 Chinese forests, which cover about half of the total area of China, contain perhaps the 

widest range of types in the world, ranging from boreal forest and mixed coniferous broad-

leaved forest in the north, temperate deciduous broad-leaved forest and coniferous forest in the 

central region, to subtropical evergreen broad-leaved forest, warm temperate coniferous forest, 

http://daac.ornl.gov/NPP/npp_home.html
http://daac.ornl.gov/NPP/npp_home.html


 

 

tropical rain forest, and seasonal forest in the south. The elevation of the forest study sites ranges 

from 10 to 4,240 m (mean = 1,385 m), and stand age from 3 to 350 years (mean = 66 years). 

Total biomass ranges from 3,114 to 156,985 g/m
2
 (mean = 18,500 g/m

2
), total NPP 

(aboveground plus below ground) from 241 to 4,027 g/m
2
/yr (mean = 1,440 g/m

2
), and leaf area 

index (projected) from 0.17 to 41.78 (mean = 8.9). Caution is advised in using these data because 

conversions were universally applied that may not be consistent with the methodologies used to 

collect the data.  

 

IBP Woodlands data set – The IBP (International Biological Programme) Woodlands Data Set 

(DeAngelis et al. 1981) consists of contributions from 117 international forest research sites, all 

but a few associated with projects committed to the IBP. The data were collected in the 1960s 

and early 1970s and compiled into a single data set at the ORNL to facilitate comparisons 

involving the diverse woodland ecosystems. Representatives of almost every kind of forest 

ecosystem are present in the data set. A hierarchical scheme was used to assign a forest type to 

each site based on the climate, life form, and status features of the site. Included are sites of the 

following types, with the number of each type in parentheses: tropical (26), Mediterranean (3), 

temperate (55), and boreal (33). With respect to life form, 72 sites were dominated by broad-

leaved species and 45 were needle-leaved. There were 65 deciduous stands and 52 evergreen. 

Finally, 89 sites consisted of natural forest and 28 were managed. 

 

Osnabrück NPP data set (ODS)– An extensive compilation of field data on NPP of natural and 

agricultural ecosystems worldwide was synthesized in the 1970s and early 1980s by Professor H. 

Lieth, Dr. G. Esser, and others (Esser et al. 1997). Much of this work was carried out at the 

University of Osnabrück, Germany. More than 700 single-point estimates of NPP or biomass 

were extracted from the scientific literature, each with a geographical reference 

(latitude/longitude). The literature cited dates from 1869 to 1982, with the majority of references 

from the 1960s and 1970s. In the early 1970s, a subset of these NPP data was used by Lieth, 

Esser, and co-workers to develop and test a series of statistical models of NPP as a function of 

mean annual temperature and precipitation. The later versions of these models included 

modifications for soil, seasonality, agriculture, and other human influences [“Osnabrück 

Biosphere Model” (Esser 1992), “High Resolution Biosphere Model” (Esser and Lautenschlager 

1994), etc.)]. Most of the 720 unique NPP records (632 or 88%) have been matched to a 

bibliography of 356 references from the literature. 

 About two-thirds of the 720 records have aboveground NPP estimates that range between 

1 and 8,530 g/m
2
/yr (dry matter) or 2,923 g/m

2
/yr, excluding outliers, wetlands, and 

crops/pastures and other likely managed systems. Total NPP, for which more than half of the 

sites have estimates, ranges from 3 to 9,320 g/m
2
/yr (dry matter) or 3,580 g/m

2
/yr, excluding 

doubtful values, wetlands, and crops/pastures and other likely managed systems. Each record 

includes a site identifier, latitude, longitude, author, country, NPP estimates, vegetation type, and 

other variables. The vegetation-type field begins with a generalized biome type (including 

tundra, forest, Mediterranean, savanna, grassland, desert, wetland, and a number of managed 

vegetation types) and is followed by more specific vegetation terminology derived from the 

original data (Esser et al. 1997).  

 A single NPP value (TNPP_C) is included for each site that represents the sum of ANPP 

and BNPP components, expressed in grams of carbon per square meter per year (g C/m
2
/yr). 



 

 

Where BNPP was not reported, it was assumed to be equal to ANPP. A ratio of 0.475 was used 

to convert dry biomass weight to carbon content. 

 

OTTER NPP data set – The Oregon Transect Ecosystem Research Project (OTTER) was 

conducted to develop a strategy to extrapolate point measurements and estimates of ecosystem 

structure and function across large geographic regions that varied in climate and vegetation. The 

OTTER NPP Data Set (Runyon et al. 1994), described here, contains only the estimates of NPP 

and associated measurements from the OTTER transect, made during the period 1989–1991 

(Runyon et al. 1994). The study region was a transect that began near Cascade Head 

Experimental Forest, north of Lincoln City, Oregon (44.95 degrees N  124.02 degrees  W), and 

extended approximately 250 km to Redmond (44.27 degrees N  121.17 degrees  W), located in 

the high desert interior of Oregon. The transect included six forest ecosystem sites selected from 

the same forest community types as an earlier study of biomass, leaf area, and NPP (1976–1977) 

by Dr. H. L. Gholz. Mean annual temperature varied inversely with elevation, from 11.2 degrees  

C (170 m) to 6.0 degrees C (1,460 m). Annual precipitation ranged from 220 mm at the eastern-

most site to 2,510 mm at the coastal sites, but did not vary linearly across the intervening sites. 

 

Scots Pine NPP data set (Siberia) – Data from 14 stands of Scots Pine at two locations in 

Siberia were compiled by Olga Krankina of Oregon State University, U.S.A., from reports by 

Gabeev (1990) and Buzykin (1978). These plots represent one of the main dominant tree species 

in Siberian forests, growing in stands of relatively high density and productivity. Data reported in 

Gabeev (1990) were gathered from stands studied under the former USSR International 

Biological Programme in Tomsk Region, Western Siberia (approx. 58 degrees N, 83 degrees  E; 

54-year mean precipitation = 501.2 mm). Aboveground measurements were obtained using 

standard allometric forestry methods, and below ground data were originally reported in 

considerable detail by size, class, and depth. Data reported by Buzykin (1978) are from a study 

of carbon and nutrient cycling in the forests of the Angara River basin, Irkutsk Region, near Lake 

Baikal (approx. 53 degrees N, 103 degrees E). Here, Scots Pine (Pinus sylvestris) is the dominant 

tree species on about 26% of the forested area. Trees were measured by standard allometric 

methods on 0.3 to 0.4-hectare plots and understory was determined from twenty 0.25-hectare 

plots at each site for three successive years. Data on litter fall are mean values from 1968 to 1974 

and were reported separately for needles, bark, branches, cones, and other litter. Below ground 

biomass was determined by excavation of entire root systems, and root turnover was estimated 

for different size classes. 

 

Superior National Forest – NPP of a boreal forest was determined at 31 spruce and 30 aspen 

forest stands in the Superior National Forest (SNF) near Ely, Minnesota, U.S.A., in 1983 and 

1984 by Hall et al. (1992). The purpose of the experiment was to investigate the ability of remote 

sensing to provide estimates of biophysical properties of ecosystems, such as leaf area index 

(LAI), biomass, and NPP. These ground-based estimates of aboveground biomass and NPP are 

available; more ground measurements plus the satellite, aircraft, and helicopter observations for 

the study site are also available. The study area covered a 50 x 50 km area centered at 

approximately 48 degrees N latitude and 92 degrees W longitude in northeastern Minnesota at 

the southern edge of the North American boreal forest. Sites for biophysical measurements were 

chosen to be pure spruce or aspen stands. Allometric equations were used to find the height and 

radial increment as a function of crown height and diameter at breast height (Woods et al. 1991).  



 

 

 

Terrestrial Ecosystem Model (TEM) NPP data set – TEM is a process-based model 

developed by staff at the Ecosystems Center, Marine Biological Laboratory, Woods Hole, 

Massachusetts, U.S.A. (McGuire et al. 1992). Data on pool sizes and fluxes of carbon and 

nitrogen from 16 field study sites in a wide range of biomes from tundra to tropical forest, but 

excluding wetlands, were used to calibrate the model. Data were compiled from the appendix to 

McGuire et al. (1992). Mean annual values of carbon in vegetation, nitrogen in vegetation, 

carbon in soil, nitrogen in soil, and inorganic nitrogen in soil, are in g/m
2
 of either carbon or 

nitrogen. Values of gross primary productivity, NPP, nitrogen uptake by vegetation, saturation 

response of NPP to nitrogen fertilization, and the annual amount of nitrogen mobilized for 

production via recycling are in g/m
2
/yr. 

 

Combined Class B Data Sets 

A set of 1,690 candidate locations (latitude/longitude) were identified by combining the 

data from the sources just listed, often with multiple NPP estimates available for each location. 

Certain locations, such as the carbon dioxide (CO2) flux tower sites, Earth Observing System 

(EOS) validation sites, and the International Long-Term Ecological Research (ILTER) Global 

Network of Environment and Technology (GNET) sites, were included with the expectation of 

having NPP data later in 1999, but these were not available at the time of the EMDI workshop 

(December 1999). Some sites were “flagged” to indicate that the NPP estimate was thought not 

to be representative of the natural conditions at that location (e.g., fertilizer treatments). 

 The final number of Class B sites used in the EMDI workshop was less than 1690 after 

elimination of sites for a series of reasons. Some of the reasons include: 

 sites lacking either latitude or longitude, 

 crop sites that were fertilized or irrigated, 

 sites lacking driver data because of limited spatial resolution in global coverages (e.g., 

sites near coastal areas, islands, etc.),  

 sites for which we were unable to acquire NPP estimates within the EMDI schedule, and 

 sites were eliminated in the outlier analysis (see Section 5). 

 

Additional Class B Data Sets 

In October 1999, Tom Gower, University of Wisconsin, provided a supplementary NPP 

data set containing 2,193 records, including many records that he obtained from ORNL DAAC 

NPP sources. He extracted additional NPP data from Cannell (1982) and a variety of more recent 

sources. We performed the following processing to select records from Gower’s data set that 

were not already in the Class B set which were then combined with the existing set of Class B 

records. First we eliminated sites that had the same latitude/longitude as already in the Class B 

set of 1,900 records as of October 8, 1999. We also removed sites that were not included in the 

set of 1,690 Class B sites with driver data. This eliminated most of the duplicate ODS, IBP, 

TEM, SNF, OTTER, and other sites in Gower’s file, resulting in about 1,000 new unique 

records. We favored the NPP data from the ORNL compilation when similar data were in the 

Gower compilation because we had already removed sites with known fertilizer or irrigation 

treatments and we had also dropped data for crops when only the ANPP values were recorded. 

We identified and dropped records in Gower’s file that were missing latitude or longitude, had 

no NPP, or had NPP exceeding 4,000 gC/m
2
/y (and were almost certainly fertilized). Additional 

duplicate records were dropped that had identical NPP values. 



 

 

 The final Gower subset included 909 records representing 273 new sites. Gower's NPP 

values were multiplied by 47.5 to convert from t/ha/yr (organic matter) to gC/m
2
/y. It was noted 

that the ANPP estimates in the Gower set was about 40% higher than in the ORNL set. The 

resulting Class B data set contained 2,363 NPP measurements for 1,271 unique sites, ~75% of 

the 1,690 sites. We then calculated the min/mean/max for the 1,271 unique sites to distribute to 

the modelers. 

 

Elevation 

For Class B sites, the site elevation was used when available. However, approximately 

50% of Class B measurement sites lacked a site-specific record of elevation. Rob Braswell, 

University of New Hampshire, generated elevations using the U.S. National Geophysical Data 

Center's TerrainBase Digital Elevation Model (DEM), which has a 5-minute resolution 

(approximately 10 km at the equator). Because of the limited precision of both the site 

coordinates and the DEM algorithm, the latitude/longitude/elevation values may contain 

significant errors. Approximately 5% of the elevations based on the DEM had significantly 

negative elevations (>100 m below sea level), a likely indicator of compounded errors. 

 

6.2 Spatial Characteristics 

6.2.1 Spatial Coverage 

The spatial coverage for this data set is NOT global. Values are given for 2,363 

point measurements that are located throughout the world. The latitudes for the sites 

range from 75.55 degrees N to 45.7 degrees S. The longitudes for the sites range from 

156.7 degrees W to 176.6 degrees E. 

 

6.2.2 Spatial Resolution 

These are point measurements. The measurements are expressed per m
2
 based on 

sampling of small field plots (m
2
 to 1 ha). 

 

6.3 Temporal Characteristics 

6.3.1 Temporal Coverage 

 The point measurements included here cover the period from 1932 to 1999. This 

coverage does NOT include all years for all sites. 

 

6.3.2 Temporal Resolution 

 Each individual point measurement provides an Annual NPP estimate. 

 

 

7. OBSERVATIONS 

 

7.1 Field Notes 

 None available. 

 

 

8. DATA DESCRIPTION 

 

8.1 Table Definition with Comments 



 

 

 Not applicable to this data set. 

 

 

 

 

 

 

8.2 Type of Data 

8.2.1 Parameter/ 

Variable Name 

8.2.2 Parameter/ Variable 

Description 

8.2.3 Data 

Range 

8.2.4 Units of 

Measurement 

8.2.5 Data 

Source 

MEAS_ID Unique measurement ID 

number (n=2363). 

1-2363 N/A Assigned 

SITE_ID Site ID number (n=2363). 1-1605 N/A Assigned 

LAT_DD Latitude of the site, rounded 

to two decimal places. 

Southern latitudes are 

negative (n=2363). 

45.7 degrees 

S to 75.55 

degrees N 

Decimal 

degrees 

LAT_OLD 

LONG_DD Longitude of the site, rounded 

to two decimal places. 

Western longitudes are 

negative (n=2363). 

156.7 

degrees W 

to 176.6 

degrees E 

Decimal 

degrees 

LONG_OLD 

LAT_OLD Original latitude of the site, as 

reported in the references. 

Southern latitudes are 

negative (n=2363). 

45.7 degrees 

S to 75.55 

degrees N 

Decimal 

degrees 

As reported 

LONG_OLD Original longitude of the site, 

as reported in the references. 

Western longitudes are 

negative (n=2363). 

156.7 

degrees W 

to 176.6 

degrees E 

Decimal 

degrees 

As reported 

ELEV_GIV Elevation for the site, as 

reported in the references 

(n=1174). 

-22 to 4240 

No Data= 

-999 

Meters As reported 

ELEV_DEM Elevation extracted from a 

1km resolution global DEM 

(n=2346). 

-36 to 6568 

No Data= 

-999 

Meters NGDC 

Terrain Base 

DEM 

SITE_OLD Site identifier as reported in 

the references (n=1438). 

N/A N/A As reported 

SOURCE Source of the NPP data: name 

or code (n=2363). 

N/A N/A Assigned 

COUNTRY Country name where study 

site is/was located (n=2363). 

N/A N/A As reported 

BIOMENEW Biome, species, or vegetation 

types, standardized to EMDI 

classes (n=2363). 

N/A N/A EMDI 

Workshop 

SUBBIOME Sub Biome, e.g., conifer, 

deciduous (n=1465). 

N/A N/A As reported 



 

 

VEG_TYPE Vegetation type as reported in 

the references, somewhat 

standardized (n=1399). 

N/A N/A As reported 

SPECIES Dominant species (n=1425). N/A N/A As reported 

TEMP_ANN Average Annual Temperature 

(n=607). 

-12 to 30.1 

No Data= 

-999 

ºC As reported 

PREC_ANN Total Annual Precipitation 

(n=787). 

37 to 4500 

No Data= 

-999 

mm As reported 

ANPP_C Aboveground NPP (n=1484). 10-2180 

 No Data= 

-999 

gC/m
2
/year As reported 

BNPP_C Belowground NPP (n=601). 10-2770 

No Data= 

-999 

gC/m
2
/year As reported 

TNPP_C Total NPP (n=1486). 10-3100 

No Data= 

-999 

gC/m
2
/year As reported 

REFERENC Reference for the NPP value 

(n=2358). 

N/A N/A As reported 

YEAR_REF Year of publication for the 

reference (n=861). 

1932-1999 

No Data= 

N/A 

Year As reported 

 

8.3 Sample Data Record 
MEAS_ID,SITE_ID,LAT_DD,LONG_DD,LAT_OLD,LONG_OLD,ELEV_GIV,ELEV_DEM,SITE_OLD, 

SOURCE,COUNTRY,BIOMENEW,SUBBIOME,VEG_TYPE,SPECIES,TEMP_ANN,PREC_ANN,ANPP_C, 

BNPP_C,TNPP_C,REFERENC,YEAR_REF 

1,1,-45.7,-70.3,-45.7,-70.3,-999,522,rmy,ORNL,ARGENTINA,grassland/C3 

,N/A,steppe,Stipa speciosa (C?),8,136,30,-999,-999,ORNL,N/A 

2,2,-45.6,-71.42,-45.6,-71.42,-999,898,mdl,ORNL,ARGENTINA,grassland/C3 

,N/A,grassland steppe,Festuca pallescens (C,5.6,374,20,-999,-999,ORNL,N/A 

 

8.4 Data Format 

All of the files in the ISLSCP Initiative II data collection are in the ASCII grid, or text 

format. The data file gppdi_point_npp.csv has a total of 2,364 rows and 22 columns all 

separated by a single comma. Both numerical and text fields are included as described in Section 

8.2. A value of –999 denotes a missing numerical value. N/A means that a particular text field 

was not available. 

The ORNL Technical Memorandum NPP_TM196.pdf is in Portable Document Format 

(PDF). The user will require the Acrobat Reader Software to view this file.  

 

8.5 Related Data Sets 

 See ORNL DAAC NPP Project (http://daac.ornl.gov/NPP/npp_home.html). A related 

Gridded NPP data set is also available in the ISLSCP II data collection. 

 

ftp://daac.ornl.gov/data/islscp_ii/carbon/gppdi_npp_point/comp/
ftp://daac.ornl.gov/data/islscp_ii/carbon/gppdi_npp_point/comp/
http://daac.ornl.gov/NPP/npp_home.html
http://daac.ornl.gov/NPP/npp_home.html
http://daac.ornl.gov/ISLSCP_II/islscpii.shtml
http://daac.ornl.gov/ISLSCP_II/islscpii.shtml


 

 

 

9. DATA MANIPULATIONS 

 

9.1 Formulas 

 Estimating Total NPP - For those sites lacking a value for total net primary productivity 

(TNPP), we estimated TNPP from ANPP or BNPP by calculated biome-specific ratios from sites 

that had both ANPP and BNPP measurements. We calculated these ratios based on the biome 

classification reviewed at the EMDI I workshop and using data with outliers excluded. The 

rations of ANPP to BNPP differ by biome. Based on our analysis, we used a ratio of 0.5 

BNPP:TNPP for grasslands, deserts, and tundra and a ratio of 0.22 BNPP:TNPP for forests. 

 

9.1.1 Derivation Techniques/Algorithms 

 Because this data set is a compilation of NPP measured by many investigators, the 

data processing techniques are varied. The user is referred to the Olson et al. (2001a) 

Technical Memorandum (NPP_TM196.pdf) for more specific information. 

 

9.2 Data Processing Sequence 

9.2.1 Processing Steps and Data Sets 

 See Section 9.1.1. 

 

9.2.2 Processing Changes 

 See Section 9.1.1. 

 

9.2.3 Additional Processing by the ISLSCP II Staff 

 The ISLSCP II staff  have updated the original files provided by ORNL into a 

comma delimited format. 

 

9.3 Calculations 

9.3.1 Special Corrections/Adjustments 

 See Section 9.1.1 

 

9.4 Graphs and Plots 

 None. 

 

 

10. ERRORS 

 

10.1 Sources of Error 

 The overall goal for the quality assessment (QA) and outlier analysis of the NPP data was 

to ensure that the set of NPP and associated driver data where complete and consistent. Our 

approach was to examine patterns of the NPP associated with geography, biome types, and 

environmental drivers. We looked at a variety of scatter plots and sorted data listings to detect 

potential inputting or process errors or unreasonable values. We discovered and corrected wrong 

units of measure, missing key values, wrong coordinates, duplicate entries, and processing 

errors. We have summarized below comparisons between site-specific data and estimates for 

sites extracted from global databases for elevation, climate, soils, and land cover. The results of 

ftp://daac.ornl.gov/data/islscp_ii/carbon/gppdi_npp_point/comp/
ftp://daac.ornl.gov/data/islscp_ii/carbon/gppdi_npp_point/comp/


 

 

the QA and outlier checks are data sets that we have a high degree of confidence that the data are 

reasonable, consistent, and as complete as possible. However, we acknowledge that often the 

representativeness of individual NPP estimates is unknown.  

 The NPP data quality assessment in all three classes included the following: 

 checking for duplicate data at the same site from different sources; 

 sorting and generating statistics to check for consistency and completeness; and  

 plotting NPP against temperature, precipitation, elevation, and latitude within biomes 

to check for consistency. We looked for inconsistencies by using symbols to identify 

the biome or source of each point for within scatter-plots. 

 

We also compared the widely used Miami model (Leith 1975) with the measured NPP for 

ClassB data. From analyzing the scatter plots and normal probability plots of the Miami model 

and measured NPP, we noticed that the Miami model estimates of potential NPP were generally 

higher than the measured NPP, which may reflect the calibration of the model to sites more 

productive for given temperature and precipitation than the general population of sites. 

 

OUTLIER ANALYSIS 

The EMDI I Workshop (December 1999) included a variety of models, including 

biogeochemical, satellite-driven, detailed process, and Dynamic Global Vegetation Model 

(DGVM) types. Initial results showed general agreement between models and data but with 

obvious differences that indicated areas for potential data and model improvement. Much of the 

EMDI Workshop was devoted to looking at potential outliers and harmonizing some of the 

driver data, especially land cover or vegetation types. Our goal for the outlier analysis is to 

produce a consistent set of NPP measurements with associated environmental driver data that 

can be used for regional model development and validation. 

 

What comprises an outlier? – For the purposes of this discussion, an outlier is defined as a data 

point considered to be unrepresentative of its location or land cover type, or otherwise “difficult” 

to represent in a generalized NPP model, such as those used in the EMDI exercise. There may be 

a number of reasons why an NPP data point is designated an outlier within this EMDI context, 

even when the data themselves are considered quite reasonable and representative of their 

location. 

 Our analysis is based upon the complete package of NPP data and model drivers 

(climatology, soils, and land cover type), not just the measured NPP data alone. Thus any 

problems experienced by the algorithms to produce consistent driver data (e.g., high elevation or 

highly incised topography, failure of the algorithms to represent the influence of the Gulf Stream 

on northern Scandinavia) may result in a point being labeled an outlier. Some characteristics 

peculiar to certain sites (e.g., a short growing season in “cold desert” grasslands) also resulted in 

outlier designation, since it may be hard to generalize the climate for such sites (e.g., mean 

annual temperature would appear too low in relation to NPP). 

 The process of synthesis, review and generalization of data sets may also have resulted in 

some points being designated outliers because of differences in methodologies for estimating 

NPP. For this first phase of EMDI, the large number of available NPP data allowed the 

designation of outliers to be fairly liberal. Future model-data intercomparison may require a 

more selective and conservatively justified elimination of outliers, in order to provide a more 

stringent test of the models. 



 

 

 

Model ensemble – The ORNL group reviewed the data extensively prior to EMDI by looking at 

scatter plots and data outside of reasonable limits. However, the Workshop provided the initial 

model results to compare with the observed NPP data. An ensemble NPP value was calculated 

for each site as the average of the 8 Class B models (AVIM, CARAIB, CENTURY, GLO-PEM, 

IBIS, PnET, STOMATE, and VECODE).  

 In addition, an ensemble AET (actual evapotranspiration) value was calculated based on 

the average of AET provided by four of the models for Class B (CARAIB, CENTURY, IBIS, 

PNET).  

 

Outlier analysis – The power of the statistical-empirical approach is that we can look for 

inconsistencies of individual sites within the patterns formed by homogeneous groups (i.e., 

biomes). Often these inconsistencies are not apparent in a review of the literature associated with 

a specific study. The overall approach used at the EMDI 1 Workshop included the following 

tests to set outlier flags: 

 

1. Flags based on values outside of reasonable limits as defined at the EMDI I workshop: 

 

 ANPP_C >2,000 gC/m
2
/y, BNPP_C >2,000, TNPP_C >3,000 

ELEV >2,500 m (high-elevation sites were expected to comprise unrepresentative sub-

biomes or present problems with the climate extrapolation algorithm) 

ANPP >0.95 TNPP, BNPP >0.95 TNPP (for a site with both above and below ground 

components) 

 

2. Flags based on NPP values outside of the 0.05 to 0.95 percentiles for each biome calculated 

assuming a normal distribution of the variables ANPP, BNPP, and TNPP. 

 

3. Flags based on climate values outside of the 0.01 to 0.99 percentiles for each biome 

calculated assuming a normal distribution of variables. In addition, we set some specific 

limits for some biomes: 

 

Annual temperature and total annual precipitation  

Temp >6 
o
C for boreal forests 

Precip >1,000 mm for desert and tundra 

Precip <1,000 mm for tropical forest 

 

4. Flags based on inconsistencies at a site, such as precipitation reported for the site being 

different than the precipitation derived from global climate data. These flags were based on 

calculating the Normalized Error (NE) as the ratio of the difference (predicted - observed) 

divided by the average (predicted + observed)/2. Based on the frequency distribution of the 

ratios, ratios greater than 1.0 were flagged. 

 

5. Flags based on the comparison of measured NPP versus modeled NPP using the average or 

ensemble value for all available models. The comparison was based on bias (predicted - 

observed), Normalized Error (predicted - observed) divided by the average (predicted - 

observed)/2, and Mean Absolute Error (MAE) – (predicted - observed) divided by the 



 

 

observed. Based on the frequency distributions, bias greater than 1000 gC/m
2
, NE ratios 

greater than 1.0, and MAE ratios greater than 5 were flagged. 

 

6. Flags based on relationships between variables. Linear regression analysis was performed 

between NPP and average AET (from 4 models), NPP and precipitation, and NPP and 

temperature. Points falling outside of the 0.95 Confidence Interval about the regression line 

were flagged. 

 

7. Flags based on visual inspection and deviations from the model ensemble values as reviewed 

at the EMDI Workshop. Those sites identified as outliers at the EMDI Workshop were 

assigned flags in this analysis. 

 

Critical flags – We assume that sites that have multiple flags have multiple inconsistencies 

between NPP, driver data, and model predictions, and are therefore more likely to be outliers. 

This seemed to hold true in plots (see NPP_TM196.pdf ). We also know that some flags deserve 

more critical weight as indicators of potential problems. We designated flags by assigning a 

weight of 10 for those critical checks, including NPP inconsistent with model NPP ensemble 

value, elevation >2500 m or <-100 m, and either site temperature or precipitation inconsistent 

with that assigned based on the global climate data. We assigned a weight of 100 to the flag 

indicating heavily managed sites for easy identification. The value of the overall flag was 

calculated as the sum of the individual flags. Sites with a sum greater than 5 [all those that were 

flagged as managed biomes (flag = 100) or with at least one major flag (flag = 10)] were 

considered outliers for EMDI. 

 For a detailed description of these data sets, analyses and model drivers, please read the 

following Technical Memorandum (File NPP_TM196.pdf): 

 

Olson RJ, Johnson K, Zheng D, Scurlock JMO (2001) Global and regional ecosystem modeling: 

databases of model drivers and validation measurements. ORNL/TM-2001/196, 

Environmental Sciences Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee, 

pp. 84. 

 

10.2 Quality Assessment 

10.2.1 Data Validation by Source 

 See Section 10.1 

 

10.2.2 Confidence Level/Accuracy Judgment 

 See Section 10.1 

 

10.2.3 Measurement Error for Parameters and Variables 

 Because this data set is a compilation of NPP measured by many investigators the 

measurement errors are varied.  

 

10.2.4 Additional Quality Assessment Applied 

 See Section 10.1 

 

 

ftp://daac.ornl.gov/data/islscp_ii/carbon/gppdi_npp_point/comp/
ftp://daac.ornl.gov/data/islscp_ii/carbon/gppdi_npp_point/comp/
ftp://daac.ornl.gov/data/islscp_ii/carbon/gppdi_npp_point/comp/
ftp://daac.ornl.gov/data/islscp_ii/carbon/gppdi_npp_point/comp/


 

 

11. NOTES 

 

11.1 Known Problems with the Data 

 See Section 10. 

 

11.2 Usage Guidance 

 See technical memorandum listed under references, Olson et al. (2001a). The file is 

named NPP_TM196.pdf. 

 

11.3 Other Relevant Information 

 None. 
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13. DATA ACCESS 

 

13.1 Contacts for Archive/Data Access Information 

 The ISLSCP Initiative II data are available are archived and distributed through the Oak 

Ridge National Laboratory (ORNL) DAAC for Biogeochemical Dynamics at 

http://daac.ornl.gov.  

 

13.2 Contacts for Archive  
            E-mail: uso@daac.ornl.gov 

           Telephone: +1 (865) 241-3952 

 

13.3 Archive/Status/Plans 

 The ISLSCP Initiative II data are archived at the ORNL DAAC.  There are no plans to 

update these data. 

 

 

14. GLOSSARY OF ACRONYMS 

 

AET Actual Evapotranspiration 

ANPP  Aboveground NPP 

BNPP  Belowground NPP 

DAAC  Distributed Active Archive Center 

DEM  Digital Elevation Model  

DGVM Dynamic Global Vegetation Model 

EBL  Evergreen Broad-Leaf 

EMDI  Ecosystem Model-Data Intercomparison 

ENL  Evergreen Needle-Leaf  

EOS  Earth Observing System 

GNET  Global Network of Environment and Technology  

GPPDI  Global Primary Production Data Initiative 

GSFC  Goddard Space Flight Center 

IBP  International Biological Programme 

IGBP  International Geosphere-Biosphere Programme 

IGBP-DIS International Geosphere-Biosphere Programme - Data and Information System 

ILTER  International Long Term Ecological Research 

ISLSCP International Satellite Land Surface Climatology Project 

LAI  Leaf Area Index 

MAE Mean Absolute Error  

NASA  National Aeronautics and Space Administration 

NCEAS National Center For Ecological Analysis and Synthesis  

NE Normalized Error  

http://daac.ornl.gov/
http://daac.ornl.gov/
mailto:uso@daac.ornl.gov
mailto:uso@daac.ornl.gov


 

 

NPP  Net Primary Production 

ODS  Osnabrück Data Set 

ORNL  Oak Ridge National Laboratory 

OTTER Oregon Transect Ecosystem Research Project 

PDF  Portable Document Format 

QA  Quality Assessment 

SNF  Superior National Forest 

TEM  Terrestrial Ecosystem Model 

TNPP  Total NPP 




