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TDE Model Intercomparison Project Data Archive

This web site provides and documents data from a project whose purpose is to compare the output of various ecosystem models
when they are run with the data from the Throughfall Displacement Experiment (TDE) at Walker Branch Watershed, Oak Ridge,
Tennessee. The project is not designed to determine which models are "best" for diagnosis (i.e., explaining the current
functioning of the system) or prognosis (i.e., predicting the response of the system to future conditions), but, rather, to clarify
similarities and differences among the models and their components, so that all models can be improved. The intercomparison is
described in Hanson, P.J., et al., 2002. Throughfall Displacement Experiment (TDE) Ecosystem Model Intercomparison
(manuscript in preparation).

Project Coordinator:

Paul J. Hanson
Environmental Sciences Division

Oak Ridge National Laboratory

Participating Models:

BGC++ (contact: E. Raymond Hunt Jr., Hydrology and Remote Sensing Laboratory, Agricultural Research Service, U.S.
Department of Agriculture)

BIOME BGC (contact: John S. Kimball and Peter E. Thornton, School of Forestry, University of Montana)

CANOAK (contact: Kell B. Wilson, Atmospheric Turbulence and Diffusion Division, National Oceanic and
Atmospheric Administration, U.S. Department of Commerce)

EALCO (contact: Shusen Wang, Geomatics Canada - Canada Centre for Remote Sensing, Natural Resources Canada)

ecosys (contact: Robert F. Grant, Department of Renewable Resources, University of Alberta, Canada)

INTRASTAND (contact: Paul J. Hanson, Environmental Sciences Division, Oak Ridge National Laboratory)

LaRS (contact: Jeffrey S. Amthor, Environmental Sciences Division, Oak Ridge National Laboratory)

LINKAGES V2.1(contact: Stanley D. Wullschleger, Environmental Sciences Division, Oak Ridge National Laboratory)

LoTEC (contact: Anthony W. King, Environmental Sciences Division, Oak Ridge National Laboratory)

MAESTRA (contact: Yiqi Luo and Dafeng Hui, Department of Botany and Microbiology, University of Oklahoma)

NuCM (contact: Dale W. Johnson, Department of Environmental and Resource Sciences, University of Nevada, Reno)

PnET II (contact: Ge Sun, Department of Forestry, North Carolina State University; and Steven G. McNulty, Southern
Global Change Program, U.S. Forest Service, U.S. Department of Agriculture)

SPA (contact: Anne E. Hartley, Department of Evolution, Ecology & Organismal Biology, The Ohio State University;
and Mathew Williams, Institute of Ecology and Resource Management, University of Edinburgh, United Kingdom)

Model intercomparisons:

data documentation file
annual model predictions
daily evapotranspiration (ET) model predictions

daily net ecosystem carbon exchange (NEE) model predictions

daily soil respiration (SResp) model predictions

hourly net ecosystem carbon exchange (NEE) model predictions

hourly transpiration (T) model predictions

Relevant publications

http://cdiac.esd.ornl.gov/epubs/tdemodel/tdemodel.html 2002-09-04
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THROUGHFALL DI SPLACEMENT EXPERI MENT ( TDE)
ECOSYSTEM MODEL | NTERCOVPARI SON
DATA ARCHI VE

Thi s archive provides and docunents data from a project whose purpose is to conpare the output o

data archive: ftp://cdiac.ornl.gov/ftp/tdenodel/

TDE web site: http://ww. esd. ornl.gov/ progranms/ W\BW TDEAAAAA. HTM

TDE data archive web site: http://cdiac.ornl.gov/epubs/ndp/ ndp078a/ ndp078a. ht m

TDE ecosystem nodel interconparison data archive web site: http://cdiac.ornl.gov/tdenodel /tdenod

reference: Hanson, P.J., et al. 2002. Throughfall Displacenment Experinent (TDE) ecosystem nodel
i nterconpari son. (manuscript in preparation)

TDE Ecosystem Model |nterconpari son coordinator:

Paul J. Hanson (‘hansonpj @r nl . gov)
Envi ronnental Sciences Division
Cak Ri dge National Laboratory

TDE Ecosystem Model ers:

Jeffrey S. Anthor (anthorjs@rnl.gov)
Envi ronnental Sci ences Division
Cak Ri dge National Laboratory

Robert F. Grant (robert.grant @al berta. ca)
Department of Renewabl e Resources
Uni versity of Alberta, Canada

Anne E. Hartley (hartl ey@su. edu)
Department of Evol ution, Ecol ogy & Organi smal Biol ogy
The Chio State University

Daf eng Hui (daf eng@u. edu)
Department of Botany and M crobi ol ogy
Uni versity of GOkl ahonma

E. Rayrmond Hunt Jr. (erhunt @ydrol ab. arsusda. gov)
Hydr ol ogy and Renpbte Sensing Laboratory

Agricul tural Research Service

U. S. Departnment of Agriculture

Dale W Johnson (dw @nr. edu)
Department of Environnental and Resource Sciences
Uni versity of Nevada, Reno

John S. Kinball (johnk@tsg. unt. edu)
School of Forestry
Uni versity of Montana

Ant hony W King (ki ngaw@r nl . gov)
Envi ronnental Sci ences Division
Cak Ridge National Laboratory)

Yiqi Luo (YLuo@u. edu)
Department of Botany and M crobi ol ogy
Uni versity of GOkl ahonma

Steven G McNulty (sntnulty@s. fed. us)
Sout hern d obal Change Program

U S. Forest Service

U S. Departnment of Agriculture

Ge Sun (ge_sun@csu. edu)

Department of Forestry

North Carolina State University

Peter E. Thornton (peter@tsg.unt. edu)
School of Forestry

http://cdiac.esd.ornl.gov/ftp/tdemodel/tdemodel.txt 2002-09-04
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Uni versity of Mntana

Shusen Wang ( Shusen. WAng@CCRS. NRCan. gc. ca)
Geonmtics Canada - Canada Centre for Renpte Sensing
Nat ural Resources Canada

Mat hew W lliams (Mat.willianms@d. ac. uk)
Institute of Ecol ogy and Resource Managenent
Uni versity of Edi nburgh, United Ki ngdom

Kell B. WIlson ((wlson@tdd. noaa. gov)

At nospheri ¢ Turbul ence and Diffusion Division
Nati onal Oceanic and At nospheric Administration
U.S. Department of Commerce

Stanley D. Wil | schleger (wullschlegsd@rnl.gov)
Envi ronnental Sci ences Divi sion
Cak Ridge National Laboratory)

e e

QUALI TY- ASSURANCE CHECKS AND DATA- PROCESSI NG ACTI VI TI ES PERFORMVED BY CDI AC

For all files, data format was checked.
Reported "Mean nodel " values were verified fromthe individual nodel val ues.

Approxi mat e nmean annual val ues of npbdel output estinmates of evapotranspiration and soil respirat
1993- 2000 nean annual val ue cal cul ated fromthe nmean annual val ues provided by the individual in

The foll owi ng equi val ences were checked:

Annual sum of daily NEE (in Dail yNEE. csv) = annual NEP (in Annual.csv)
ET = E + T (in Annual.csv)

Reco = Rauto + Rheter (in Annual.csv)

NEP = GPP - Reco (in Annual.csv)

Al'l discrepancies (greater than could be explained by rounding error) were resolved by consul ati

LI ST OF FILES

This report documents the following 6 files:

Annual . csv Annual nodel predictions

Dai | yET. csv Dai |l y evapotranspiration (ET) nodel predictions (except see note for nodel MAES
Dai | yNEE. csv Dai | y net ecosystem carbon exchange (NEE) nodel predictions

Dai | ySResp. csv Daily soil respiration nodel predictions

NEEhour . csv Hourly net ecosystem carbon exchange (NEE) nodel predictions

Thour . csv Hourly transpiration (T) nodel predictions

DESCRI PTI ON and FORVAT OF THE DATA FI LES

The 6 nodels described herein are all ascii comma-delinted (al so known as conme-separ at ed-vari a

kkkkkkkkkx

Contents and format of the file Annual.csv
Colum Variable Units Definition and conments

1 Model - ---- Nane of nopdel used to produce the predicted val ue (BGC++, Bl OVE-BG
CANQAK, EALCO, ecosys, |NTRASTAND, LaRS, LI NKAGES, LOTEC, MAESTRA,
NuCM Pnet, SPA, or Mean Mddel), or source of neasured data
(Cphseddy = eddy covariance data, Obswatershed = watershed-based
estimates fromprecipitation and streanfl ow data, Biometric = nass
al loretric observations)

2 Year = ----- Year (1993 through 2000)

http://cdiac.esd.ornl.gov/ftp/tdemodel/tdemodel.txt 2002-09-04
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3 ET mmy-1 Evapot ranspi rati on

4 T mmy-1 Transpiration

5 E mmy-1 Evapor ati on

6 Drain mmy-1 Dr ai nage of water through the soil below the rooted profile
7 NEP gC m2 y-1 Net ecosystem production

8 GPP gC m2 y-1 Goss primary production

9 NPP gC m2 y-1 Net prinmary production

10 Reco gC m2 y-1 Total ecosystemrespiration

11 Rhet er gC m2 y-1 Heterotrophic respiration

12 Raut o gC m2 y-1 Autotrophic respiration

13 R eaf gC m2 y-1 Leaf respiration

14 Rst em gCm2 y-1 Stemrespiration

15 Rgr owt h gC m2 y-1 Gowh respiration

16 Rsoi | gC m2 y-1 Soil respiration, including root and heterotrophic respiration
17 d eaf gC m2 y-1 Leaf growth

18 Gnood gC m2 y-1 Wod production

19 G oot gC m2 y-1 Root growth

Header |ine and first two data records:

Mbdel , Year, ET, T, E, Drai n, NEP, GPP, NPP, Reco, Rhet er, Raut o, Rl eaf , Rst em Rgrow h, Rsoi | , d eaf , Gwood, G oo
BGC++, 1993, 644, 342, 302, 495, 311, 1591, 893, 1280, 534, 698, 97, 130, 347, 658, 186, 347, 360
BGC++, 1994, 843, 493, 351, 831, 823, 2027, 1178, 1204, 323, 849, 95, 130, 447, 500, 230, 531, 417

Last two data records:

Bi onetric, 1999, ,,,,327,, 840,,,,,,,,223, 248, 182
Bi onetric, 2000, ,,,, 160,,703,,,,,,,, 246, 215, 167

R I O o

Contents and format of the file Dail yET.csv

Col uim Vari abl e Units Definition and coments

1 Year ----- Year (1993 through 2000)

2 poy 0 ----- Day of the year (1 through 365 or 366)

3 rRDOY — ----- Runni ng day of the year, i.e., days since 1 January 1993 (1
4 PPFD nmol m2 d-1 Measured daily photosynthetic photon flux density (per unit
5 VPD kPa Measur ed nean vapor pressure deficit

6 BGC++ mm d- 1 BGC++ nodel estinmate of daily evapotranspiration

7 Bl OVE- BGC mm d- 1 Bl OVE- BGC nodel estinmate of daily evapotranspiration

8 CANQAK mm d- 1 CANOAK nodel estimate of daily evapotranspiration

9 EALCO nmm d- 1 EALCO nodel estinmate of daily evapotranspiration

http://cdiac.esd.ornl.gov/ftp/tdemodel/tdemodel.txt
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10 ecosys nm d- 1 ecosys nodel estimate of daily evapotranspiration

11 | NTRASTAND nm d- 1 | NTRASTAND nodel estinmate of daily evapotranspiration

12 LaRS nm d- 1 LaRS nodel estinmate of daily evapotranspiration

13 LI NKAGES nm d- 1 LI NKAGES nodel estimate of daily evapotranspiration

14 LoTEC nm d- 1 LoTEC nodel estimate of daily evapotranspiration

15 MAESTRA nm d- 1 NOTE: the val ue presented for MAESTRA is actually the nodel
16 SPA mm d- 1 SPA nodel estimate of daily evapotranspiration

17 Model Mean ET mmd-1 Mean of estimates, fromall reporting nodels, of daily evapo
18 Eddy ET mm d- 1 Measured daily evapotranspiration fromtower-based eddy cova

Header line and first two data records:

Year , DOY, RDOY, PPFD, VPD, BGC++, Bl OVE- BGC, CANOAK, EALCO, ecosys, | NTRASTAND, LaRS, LI NKAGES, LoTEC, MAESTR
1993, 1, 1, 8. 04, 0. 65, 0. 500, 1. 000, , -0. 094, , 0. 873, 0. 320, 0. 547, 0. 000, 0. 003, 0. 630, 0. 420,

1993, 2, 2, 8. 04, 0. 65, 0. 074, 0. 424, , 0. 030, 0. 412, 0. 071, 0. 160, 0. 561, 0. 000, 0. 003, 0. 320, 0. 205,

Last two data records:

2000, 365, 2921, 8. 87, 0. 24, 0. 007, 0. 001, 0. 238, 0. 016, 0. 152, 0. 071, 0. 000, 0. 114, 0. 000, 0. 001, 0. 000, 0. 054,
2000, 366, 2922, 14. 26, 0. 28, ,, 0. 238, 0. 028, 0. 134, , 0. 000, , 0. 000, 0. 002, 0. 000, 0. 057,

*khkkkkkkkhk*k

Contents and format of the file Dail yNEE. csv

Col um Vari abl e Units Definition and coments

1 Year ----- Year (1993 through 2000)

2 poy 0 ----- Day of the year (1 through 365 or 366)

3 rRDOY - Runni ng day of the year, i.e., days since 1 January 1993 (1
4 PPFD ml m2 d-1 Measured daily photosynthetic photon flux density

5 BGC++ gCm2 d-1 BGC++ nodel estinmate of daily net ecosystem carbon exchange
6 Bl OVE- BGC gCm2 d-1 Bl OVE- BGC nodel estimate of daily net ecosystem carbon exch
7 CANQAK gCm2 d-1 CANOAK nodel estinmate of daily net ecosystem carbon exchang
8 EALCO gCm2 d-1 EALCO nodel estimate of daily net ecosystem carbon exchange
9 ecosys gCm2 d-1 ecosys nodel estinmate of daily net ecosystem carbon exchang
10 | NTRASTAND gCm2 d-1 I NTRASTAND nodel estinmate of daily net ecosystem carbon exc
11 LaRS gCm2 d-1 LaRS nodel estimate of daily net ecosystem carbon exchange

12 LoTEC gCmz2 d-1 LOoTEC nodel estimate of daily net ecosystem carbon exchange
13 MAESTRA gCmz2 d-1 MAESTRA nodel estimate of daily net ecosystem carbon exchan
14 Model Mean NEE gC m2 d-1 Mean of estimates, fromall reporting nodels, of daily net

Header line and first two data records:

Year , DOY, RDOY, PPFD, BGC++, Bl OVE- BGC, CANQAK, EALCQO, ecosys, | NTRASTAND, LaRS, LoTEC, MAESTRA, Mean Model
1993,1, 1, 8. 0430696,-1.39,-1.26,,-0.75,,-1.03,-1.91,-1.16,0.03,-1. 07

1993, 2, 2, 8. 0430768,-1.39,-1.17,,-0.80,-1.18,-1.04,-1.89,-1.13,0.03,-1.07

Last two data records:

http://cdiac.esd.ornl.gov/ftp/tdemodel/tdemodel.txt 2002-09-04



2000, 365, 2921, 8. 8668, - 0. 45, -0. 48, -1. 15, -0. 50, -

2000, 366, 2922, 14. 256, ,,,-0.50,-0.44,,-1. 33, -0.

RIE R R o

Contents and format of the file Dail ySResp.csv
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0.51,-0.79,-1.37,-0.69,0.03,-0.66
69, 0. 04,-0.59

Colum Vari abl e Units Definition and comments

1 Year ----- Year (1993 through 2000)

2 ooy  ----- Day of the year (1 through 365 or 366)

3 rROOY — ----- Runni ng day of the year, i.e., days since 1 January 1993

4 BGC++ gCmz2 d-1 BGC++ nmodel estimate of daily soil respiration

5 Bl OVE- BGC gCmz2 d-1 Bl OVE- BGC npdel estimate of daily soil respiration

6 CANQAK gCm2 d-1 CANOAK npdel estimate of daily soil respiration

7 EALCO gCm2 d-1 EALCO nodel estinmate of daily soil respiration

8 ecosys gCm2 d-1 ecosys nodel estimate of daily soil respiration

9 | NTRASTAND gCm2 d-1 | NTRASTAND nodel estimate of daily soil respiration

10 LaRS gCm2 d-1 LaRS nodel estimate of daily soil respiration

11 LoTEC gCm2 d-1 LOTEC nodel estinmate of daily soil respiration

12 Model Mean SResp gC m2 d-1 Mean of estimates, fromall reporting nodels, of daily so

13 Eddy SResp gCm2 d-1 Estimated daily soil respiration froma 1.5 neter eddy co
| ocated under the forest canopy (data are available for 1

Header line and first two data records:

Year , DOY, RDOY, BGC++, Bl OVE- BGC, CANOAK, EALCO, ecosys, | NTRASTAND, LaRS, LoTEC, Model

Mean SResp, Eddy SR

1993, 1,1, 1. 232, 1. 245,,0. 435,, 0. 912, 1. 530, 1. 020, 1. 062,

1993, 2,2,1.229,1.152,,0.479,1.171, 0. 902, 1. 500,
Last two data records:

2000, 365, 2921, 0. 385, 0. 474, 1. 014, 0. 272, 0. 503, 0.

0. 985, 1. 060,

695, 1. 170, 0. 643, 0. 645, 0. 823

2000, 366, 2922, ,,,0. 276, 0. 435, , 1. 130, 0. 635, 0. 619,

kkkkkkkkk*k

Contents and format of the file NEEhour.csv

(1 through 365 or 366)

day (1 through 24)

Measur ed hourly photosynthetic photon flux density

estimate of hourly net ecosystem carbon exchange
estimate of hourly net ecosystem carbon exchange

estimate of hourly net ecosystem carbon exchange

Colum Vari abl e Units Definition and conments
1 Year ----- Year (1993 through 2000)
2 poy 0 ----- Day of the year

3 HOD  ----- Hour of the

4 PPFD umol m2 h-1

5 CANQAK gC m2 h-1 CANQAK nodel

6 EALCO gC m2 h-1 EALCO nodel

7 ecosys gC m2 h-1 ecosys nodel

8 | NTRASTAND gC m2 h-1 | NTRASTAND nodel

http://cdiac.esd.ornl.gov/ftp/tdemodel/tdemodel.txt

estimate of hourly net ecosystem carbon excha

2002-09-04



Page 6 of 6

9 LaRS gC m2 h-1 LaRS nodel estinmate of hourly net ecosystem carbon exchange
10 LoTEC gC m2 h-1 LoTEC nodel estimate of hourly net ecosystem carbon exchange
11 MAESTRA gC m2 h-1 MAESTRA nodel estinmate of hourly net ecosystem carbon exchange
12 Eddy NEE gC m2 h-1 Measured hourly net ecosystem carbon exchange from tower-based

Header line and first two data records:

Year , DOY, HOD, PPFD, CANQAK, EALCO, ecosys, | NTRASTAND, LaRS, LoTEC, MAESTRA, Eddy NEE

1998, 238, 1, 0, - 0. 184032, - 0. 231552, - 0. 396, - 0. 226957, - 0. 301536, - 0. 240984, - 0. 086759456, - 0. 055728
1998, 238, 2,0, -0. 183168, - 0. 227232, - 0. 381, - 0. 217353, - 0. 295056, - 0. 230985, - 0. 079769403, - 0. 07344

Last two data records:

1999, 219, 23, 0, - 0. 250992, - 0. 31752, - 0. 5075, - 0. 284366, - 0. 335232, - 0. 345701, - 0. 105069002, - 0. 071928
1999, 219, 24, 0, - 0. 249264, - 0. 309744, - 0. 4928, - 0. 272442, - 0. 327456, - 0. 330579, - 0. 093936352, - 0. 06156

*khkkkkkkkhk*k

Contents and format of the file Thour.csv

Colum Vari abl e Units Definition and conments

1 Year ----- Year (1993 through 2000)

2 poy 0 ----- Day of the year (1 through 365 or 366)

3 HODO - Hour of the day (1 through 24)

4 VPD kPa Mean vapor pressure deficit

5 PPFD umol m2 h-1 Measured hourly photosynthetic photon flux density
6 CANQAK mm h-1 CANQAK nodel estimate of hourly transpiration

7 EALCO mm h-1 EALCO nodel estinmate of hourly transpiration

8 ecosys mm h-1 ecosys nodel estimate of hourly transpiration

9 | NTRASTAND mm h-1 | NTRASTAND nodel estimate of hourly transpiration
10 LaRS mm h-1 LaRS nodel estinmate of hourly transpiration

11 LoTEC mm h- 1 LoTEC nodel estinmate of hourly transpiration

12 MAESTRA mm h- 1 MAESTRA nodel estinmate of hourly transpiration

13 SPA mm h-1 SPA nodel estinmate of hourly transpiration

14 Sapf | ow mm h-1 Esti mated stand transpiration derived fromindividual tree w

measurenents (heat dissipation) scaled to the stand | evel
Header line and first two data records:
Year , DOY, HOD, VPD, PPFD, CANOAK, EALCO, ecosys, | NTRASTAND, LaRS, LoTEC, MAESTRA, SPA, Sapf | ow
1998, 238, 1, 0. 174, 0, 0. 00044226, 0. 00014742, - 0. 0004, 0. 00108, 0. 00324, 0. 011156, 0, 0. 002, 0. 002510565
1998, 238, 2, 0. 014, 0, 0. 010909091, - 0. 027420147, - 0. 0038, 0, - 0. 001296, 0. 000836, 0, - 0. 001, 0. 002120777

Last two data records:

1999, 219, 23, 1. 128, 0, 0. 039066339, 0. 008402948, 0. 0136, 0. 01123, 0. 034344, 0. 07995, 0, 0. 015, 0. 009238887
1999, 219, 24, 0. 733, 0, 0. 032432432, 0. 012825553, 0. 0095, 0. 00813, 0. 026568, 0. 05197, 0, 0. 015, 0. 00856049

*khkkkkhkkkkhk*k
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Annual . csv
Model
, Year , ET, T, E, Dr ai n, NEP, GPP, NPP, Reco, Rhet er, Raut 0, Rl eaf , Rst em Rgrowt h, Rsoi | , d eaf, Gao
od, Gr oot
BGC++, 1993, 644, 342, 302, 495, 311, 1591, 893, 1280, 534, 698, 97, 130, 347, 658, 186, 347, 360
BGC++, 1994, 843, 493, 351, 831, 823, 2027, 1178, 1204, 323, 849, 95, 130, 447, 500, 230, 531, 417
BGC++, 1995, 666, 371, 295, 477, 351, 1437, 726, 1086, 319, 711, 98, 135, 293, 504, 200, 226, 301
BGC++, 1996, 1090, 731, 359, 519, 951, 2198, 1310, 1247, 321, 888, 95, 128, 488, 498, 222, 642, 447
BGC++, 1997, 964, 563, 402, 496, 743, 1936, 1110, 1192, 330, 826, 90, 130, 421, 514, 208, 501, 401
BGC++, 1998, 628, 309, 318, 592, 203, 1291, 580, 1088, 314, 711, 104, 146, 241, 534, 173, 136, 271
BGC++, 1999, 773, 468, 305, 398, 416, 1564, 797, 1148, 325, 767, 95, 136, 307, 555, 158, 334, 306
BGC++, 2000, 800, 453, 348, 366, 427, 1548, 794, 1121, 324, 754, 99, 136, 311, 533, 170, 299, 325
Bl OMVE- BCC, 1993, 566, 435, 130, 576, 155, 1341, 640, 1186, 484, 798, 394, 36, 192, 659, 240, 123, 258
Bl OME- BCGC, 1994, 556, 410, 146, 1118, 114, 1443, 759, 1329, 645, 797, 362, 40, 226, 814, 241, 124, 259
Bl OMVE- BCC, 1995, 518, 391, 126, 626, 86, 1317, 586, 1231, 500, 824, 418, 36, 186, 683, 238, 121, 256
Bl OMVE- BCC, 1996, 607, 418, 189, 1000, 142, 1399, 750, 1256, 608, 758, 341, 38, 220, 768, 234, 121, 252
Bl OMVE- BCC, 1997, 682, 493, 189, 800, 225, 1583, 812, 1358, 587, 891, 417, 41, 240, 780, 267, 136, 286
Bl OMVE- BCC, 1998, 546, 401, 145, 670, 70, 1333, 570, 1263, 500, 854, 443, 37, 183, 691, 247, 125, 266
Bl OVE- BCC, 1999, 572, 432, 140, 588, 133, 1320, 681, 1187, 548, 739, 344, 36, 200, 708, 223, 108, 239
Bl OME- BCC, 2000, 640, 487, 153, 537, 171, 1456, 753, 1285, 582, 813, 380, 38, 221, 757, 243, 121, 261
CANQAK, 1993, ,, ., 11 srrrris
CANQAK, 1994, , ., v rrrrrris
CANQAK, 1995, 804, 673, 131, , 525, 1564, 895, 1039, 370, 669, 95, 205, , 739,
CANQAK, 1996, 733, 614, 119, , 440, 1472, 812, 1032, 372, 660, 92, 196, , 744,
CANQAK, 1997, 733, 611, 122, , 447, 1481, 817, 1034, 370, 664, 93, 197, , 748,
CANQAK, 1998, 794, 678, 116, , 538, 1584, 909, 1046, 371, 675, 95, 208, , 744,
CANQAK, 1999, 823, 682, 141, , 598, 1649, 976, 1051, 378, 673, 95, 201, , 754,
CANQAK, 2000, 808, 675, 133, , 591, 1639, 968, 1048, 377, 671, 96, 198, , 754,
EALCO, 1993, 516, , , 624, 153, 1532, 566, 1379, 413, 966, 365, 193, , 821, , 36
EALCO, 1994, 529, ,, 1145, 353, 1829, 808, 1476, 455, 1021, 380, 205, , 890, , 281
EALCO, 1995, 523, ,, 623, 41, 1546, 508, 1505, 467, 1038, 400, 200, , 905, , 122
EALCO, 1996, 572, ,, 1052, 282, 1672, 689, 1390, 407, 983, 342, 205, , 844, , 297
EALCO, 1997, 577, ,, 897, 354, 1835, 772, 1481, 418, 1063, 389, 214, , 878, , 322

EALCO, 1998, 543, ,, 675, 7, 1499, 430, 1492, 423, 1069, 379, 214, , 898, , 12

EALCO, 1999, 653, , , 505, 298, 1875, 776, 1577, 478, 1099, 388, 224, , 965, , 226

EALCO, 2000, 639, ,, 575, 336, 1922, 834, 1586, 498, 1088, 411, 212,, 962, , 326

ecosys, 1993, 686, 524, 162, 400, 371, 2321, 1067, 1950, 696, 1254, 611, 281, , 1058, 214, 326, 491

ecosys, 1994, 668, 508, 161, 1007, 453, 2404, 1116, 1951, 664, 1287, 660, 340, , 951, 271, 366, 364

ecosys, 1995, 665, 493, 172, 475, 420, 2338, 1048, 1918, 628, 1290, 668, 289, , 962, 234, 331, 396

ecosys, 1996, 696, 523, 173, 931, 418, 2306, 1056, 1888, 638, 1250, 661, 319, , 908, 268, 327, 270

ecosys, 1997, 730, 557, 173, 737, 518, 2473, 1123, 1955, 605, 1350, 724, 337, , 895, 271, 363, 294
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