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Abstract — The paper presents a study on water quality coeening
nutrients in relation to the hydrological and meteoological
conditions in three agricultural catchments in Latia. Statistical
analysis, i.e., descriptive statistics, Kolmogorosmirnov test, Mann-
Whithney U test, Spearman's Rank-Order correlation ad
cumulative probability function has been used to gantify
relationships between variables. Results of the sty could be used to
evaluate the impact of agricultural intensity on waer quality.
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I. INTRODUCTION
In the Baltic Sea catchment area, the major antgepic

source of waterborne nitrogengNand a significant source of

under agricultural practices with different intagsi(ii) to
evaluate the relationship between water dischargd a
precipitation data; and (iii) to compare (N and Ry
concentrations between spatial scales within oneitaring
site and between different monitoring sites.

Il. MATERIALS AND METHODS

A. Site description

Three small catchments and drainage fields (Berze,
Mellupite and Vienziemite) are located in differguarts of
Latvia and represent regions with various meteaiokd
conditions, soils, slopes and farming intensity.

The Berze monitoring site is situated in the cdreat of

phosphorus (B) are diffuse inputs. They constitute 71% ofLatvia and can be characterized with relativelgimsive crop

the nitrogen and 44% of the phosphorus load insiimace
waters within the catchment area. Moreover, agricel and
managed forestry are responsible for the most a&f
waterborne diffuse pollution that reaches BalticaSe
agriculture alone contributed to about 80% of thg diffuse
load. Excessive amounts of nutrients can lead
eutrophication and cause accelerated growth ofealgad
plants, often resulting in undesirable effects [t]the future a
reduction of nutrient loadings has to be achieviesbugh
proper implementation of national action plans &t COM

recommendations, as well as through the implementaif

production in comparison with the present farmiogditions
in Latvia. Fertilizer and manure application in sofields has
thieached 160 kg N Hayear'. The soil type within the
catchment is silt clay loam according to FAO [Asdification
that is productive soil for agricultural activitieBhe landscape
io this area is flat.

The Mellupite catchment represents the western phrt
country and the average farming situation that titghtypical
for the present agriculture in Latvia. The average of
mineral fertilizers and manure ranges from 10 tckgN ha'
year'. The main soil type in the catchment is loam.

European Union directives, such as the Water Frammew The Vienziemite monitoring stations are located tie

Directive [2] and the Nitrates Directive [3].

north-eastern part of Latvia and are a typical eplanof low

To assess the impact of agriculture on water gualitinput agricultural land use and can be used asarde site for

monitoring of agricultural runoff was implemented Latvia
since 1994. Cooperation with the Nordic countriesnpted
the establishment of a network of monitoring stai¢Berze,
Mellupite, Vienziemite) with hydraulic
structures and recording equipment. The monitomuiudes
measurements in several spatial scales, i.e., ssasdhment
and drainage fields. The study catchments varyize §om
368 to 960 ha and all of them are dominated bylarknd
that mainly is tile-drained. Land in drainage field used for
arable crops. The impacts from point sources ssddtattered
households or animal farms can be considered digjide;
Nutrient leaching is known to be strongly dependent
hydrology, which is influenced by seasonal pattewfs
meteorological conditions [4, 5, 6], therefore, rtoring data,

water quality assessment. Almost no fertilizerslyah—5 kg
N ha' yea') are applied in this study site. Soil type of this
area is sandy loam which is a less favorable soil f

measurementagriculture. The landscape in the Vienziemite caieht is

rather hilly for Baltic conditions. The main chatexistics of
the monitoring sites are presented in Table I.

The flow measurements in monitoring sites were thase
fixed measurement structures and automatic dataamgling
equipment for continuous water level registratiord avater
sampling. Composite water samples were collectedtihp
based on a flow proportional sampling procedurBerze and
Mellupite, manually water samples was taken in Yiemite.

The number of analyzed water samples varies among
monitoring sites and scales because sometimes onedit

e.g., Norand Ry concentrations, water discharge, precipitatiostreams dry out during the summer time. Analysisvater

and air temperature were chosen for statisticalyaisa The

paper presents data collected during the perio8-2998.
The main objectives of the study presented in gaper

were: (i) to analyze water quality data,{Mind R,) obtained

samples was carried out in laboratories accordingatvian
Standard methods for total N [8] and total P [9].
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TABLE |
MAIN CHARACTERISTICS OF MONITORING SITES
P . - . _— . Area, Soil
Monitoring site Monitoring scale Location of monitaring points ha Arable land, % Flow measurement structure
Small catchment Latltu'de 56742 11.62"N 368 98 Modified Crump V-weir
Longitude 23° 22' 46.68" E .
Berze T aftude 56° 42 6757 N Silt clay loam
atitude 56° 42" 67.57"
Drainage field 77 100 Triangular weir
9 Longitude 23° 22' 72.82" E 9
Latitude 56° 29' 77.90" N
Small catchment 960 69 Crump weir
. Longitude 22° 14' 12.53"E P
Mellupite Latitude 56° 29' 68.64" N Loam
atitude 56° 29' 68.64"
Drainage field 12 100 Triangular weir
nage i Longitude 22° 13' 67.13" E langular wei
Latitude 57° 08' 12.91" N
Small catchment 592 78 Combined profile weir
- Longitude 25° 54' 29.01" E ined profile wet
Vienziemite Latiude 57° 06 35.44° N Sandy loam
atitude 57° 06' 35.44"
Drainage field 67 100 Triangular weir
nage i Longitude 25° 55' 41.55" E anguiarwe

B. Statistical analysis

Descriptive  statistics (e.g.,
median, skewness and quartiles) was used in tie pihase of a
statistical analysis to describe the basic featafdbe data in a
study. This type of analysis was performed for ipitation, air
temperature, discharge ang;ldnd R; concentration data.

The Kolmogorov—Smirnov test can be used [10, 1]Lid st
normality of water quality, discharge and meteqylal data. If
the significance level (p value) is less than 0i@&n the data
cannot be considered as normally distributed, Bt ip-value is
greater than 0.05, there is insufficient eviderzesuggest the
distribution normal.

Nonparametric tests (e.g., chi-square, SpearmannniMa

Whitney) have fewer assumptions and often can &g whken the
assumptions of a parametric test are violated.ekample, they
do not require normal distribution of variableshomogeneity of
variances [13].

Spearman’s rank correlation procedure was useddnwtify
monotonic (but not necessarily linear) correlatioasmong
constituents, providing a measure of the intersfitgssociation
between two variables. Spearman’s correlation oieft () is
the linear correlation coefficient computed on taeks of data
instead of actual values. This coefficient rangemf-1 t01; a
negative coefficient indicates that the higher saoikone variable
are related to the lower ranks of the other vagiabhe closer the

maximum, minimum, mea

not the means of two data sets are equal. If peviglless than
0.05 than the difference between data sets idfisam.

Probability functions could be used to represemaradom
variable, e.g., nutrients concentrations, water chdigge,
meteorological conditions, and to determine thebaiodity of
occurrence. A number of probability functions likemulative,
normal, empirical have been used in hydrologictinate and
water quality studies [12].

The statistics were carried out using the SPSSwardt
version 15.0, and STATGRAPHICS Centurion XV.

Ill. RESULTS AND DISCUSSION

A. Descriptive statistics of meteorological corati

Latvia is situated in a humid and moderately milidhatic
region where rainfall exceeds evaporation, regultim
percolation losses from the soil during the spramgl autumn
[15]. Long-term records at the nearest meteorcédgitations
indicate the differences in meteorological condgio
Observations were carried out by the Latvian Emvitent,
Geology and Meteorology Centre. The results ofeaiperature
and precipitation daily and annual data analysisttie period
1995-2008, along with the 60-year normals (19488p0fre
presented in Table Il. Descriptive statistics oteneological data
shows that during the study period warmest andtdcienditions
were at the Berze site compared to other catchmewetsnwhile

absolute value ofiis to 1, the greater is the correlation betweem Vienziemite - the coldest and wettest. The mekaily
the two variables. A smallg rvalue, however, can still be precipitation in Berze was 1.58 mm, in Mellupité&.lmm and in
significant, depending on the associated p vafuhid p value is Vienziemite 1.95 mm. The lowest mean annual rdidfaing the
less than the significance level (p<0.05), thennthié hypothesis years 1995-2008 was in Berze (578.6 mm), while alligite
of no correlation (or £0) is rejected, and the correlation641.2 mm and in Vienziemite 711.2 mm which is qultese to
coefficient computed is considered statisticaliingicant [14]. 60-year normals for the regions.

The Mann—-Whitney U-test was used to compare meamgoo The mean annual air temperature during the obsenvaeriod
independent data sets. The test was applied toarenmutrient was higher on the Zemgale plain (Berze Tj4than on the
concentrations between the drainage field and thealls Vadakste plain (Mellupite 6.42) and on the Vidzeme highland
catchment within one monitoring site. The compariebN and  (Vienziemite 5.68C). If these values compare with 60-year
P data between different study sites monitoringescaias done normals it may be concluded that temperature heeasing
as well. Significance level (p value) helps to decivhether or trend which varies from 0.48 up to 1.43C.
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TABLE Il
DESCRIPTIVE STATISTICS OF PRECIPITATION AND AIR TEMERATURE DATA

Monitoring site Berze | Mellupite | Vienziemite | Berze| Mellupite | Vienziemite
Statistics Precipitation, mm Air temperature, °C
N 5114 5114 5114 5114 5114 5114
Daily mean 1.58 1.76 1.95 7.59 6.45 5.62
Daily median 0.00 0.00 0.20 7.48 6.50 5.70
Daily maximum 46.10( 57.40 67.60 27.44  26.40 25.97
Daily quartiles 25 0.00 0.00 0.00 0.89 0.10 -0.78
50 0.00 0.00 0.20 748 06.5 5.70
75 1.60 1.60 2.20 15.15 .923 13.53
Annualmean 1995 g7g6 | g41.2 711.2 754 642 5.66
-2008
_A;‘ggg' mean 1948 5603 | 649.7 725.9 6.31| 593 493

The warmer conditions in the spring secure a maveréble
environment for the faster development of plamisgér positive
temperature in the autumn extend the growing seaSpiants.
During the vegetation period when the air tempegatiabove +
5°C, the potential risks for enhanced nutrient leaghire reduced
due to N and P uptake by agricultural crops andiagplants
[16].

B. Descriptive statistics of discharge data

There are several processes that influence wasehalge:
precipitation in the drainage area, storage of watethe soil
(texture, infiltration rate, etc.) and evapotraregmn rate [12, 17,
18]. The influence of the first two above mentioqedcesses is
discussed in this study.

Descriptive statistics of discharge data are ptedein Table
lll. During the study period, the highest mean ydaiater
discharge within the catchment scale was measunethe
Vienziemite monitoring site (0.76 mm d8y medium in
Mellupite 0.61 mm day, while the lowest in Berze (0.43 mm

day’). A similar pattern of water discharge was foundttie
drainage field monitoring scale.

The maximum daily discharge was observed in the
Vienziemite catchment (41.60 mm dyand it was several times
higher than in Berze (16.24 mm dayand Mellupite (13.36 mm
day?). The reasons for these maximum levels vary. énBlrze
catchment, the maximum discharge was caused bynseibw
April of 1996 when the air temperature for 9 dayasvabove
zero. In Mellupite and Vienziemite, the maximum ctigrge
occurred after heavy rainfall, 60.3 mm of precipita within 4
days in May of 1997 and 68.3 mm within 2 days the &f April
of 2001, respectively.

The mean annual discharge during the observatisiodpe
ranges from 156.55 mm in the Berze catchment ta387&m in
Vienziemite. The results show that the main watectdirge
occurs during the rainy period in the fall and mgrilood (from
October to May), while during the summer monthsclaarge is
low and stable.

TABLE llI
DESCRIPTIVE STATISTICS OF DISCHARGE DATA
Monitoring site and scale Berze Ber.ze . Mellupite Me!lupite ' Vienziemite Vie.nziemit.e
catchment drainage field catchment drainage field catchment drainage field

Statistics g, mm g, mm g, mm g, mm g, mm 1w, M
N 5114 5114 5114 5114 5114 5114
Mean 0.43 0.43 0.61 0.64 0.76 0.71
Median 0.10 0.08 0.21 0.17 0.27 0.17
Max 16.24 16.13 13.36 14.26 41.60 55.32
Quartiles 25% 0.01 0.000 0.05 0.01 0.05 020.

50% 0.10 0.08 0.21 0.17 .270 0.17

75% 0.40 0.46 0.65 0.72 .870 0.58
Annual mean 1995 - 2008 156.55 156.20 221.97 233.63 279.38 258.17
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There is clear evidence that the water discharfferelces
between monitored sites can be explained by trepitadion rate
in a particular study site, for example higher fainin
Vienziemite leads to higher water discharge. Initaatd soil
properties within specific regions regulate waiscldarge. Sandy
soils contain less water at field capacity thary aa silt loam
soils and leaching is therefore induced more quidakllighter
soils. Poorly drained silt clay loam soil in therBe catchment
can store more water longer therefore dischargeoneksslowly,
whereas well drained sandy loam soil in Vienzierpitemotes
faster water infiltration through soil profile thegsults in high
discharge volumes.

C. Descriptive statistics of nutrient concentratiata

In several investigations [11, 16, 19, 20, 21, 22jas been
found that water discharge as a transport pathwast be taken
into account when analyzing trends in nutrient eotr@tions.

particles [22, 24, 25]. The export from small agjtieral

catchments consists mostly of dissolved inorganiestituents
and smaller amounts of organic N [26]. ThussN®contributes
on average 90% of the annual total N export inBkeze and
Mellupite drainage field scale and in catchmentes@@% and
62%, respectively. In both monitoring scales offiziemite NQ

-N and N, proportion is less significant — 45%.

The studies carried out in Finland and USA [27,2&]ws that
phosphorus is transported in dissolved and paatieuforms.
Particulate P includes P sorbed by soil particled arganic
matter eroded during flow events and constitutes rtmjor
proportion of P transported from cultivated land®-90%).
Amounts of P transported from catchment are a ifumcof
catchment hydrology, in terms of when and wherésarrunoff
occurs, soil P content, and amount P added adizfartior
manure. This assumes that in most cases, P expmort f
catchment occurs in surface rather than subsurfaceff,

The Ny and Ry concentration data showed high variability ovepithough it is recognized that in some regionsalsigt Florida,

time, study sites and monitoring scales.

The specific character of monitoring scales hdzettaken into
account when the analysis of catchment and draineafer
quality is performed. Discharge from drainage eldh
comparison with catchment scale can be considesedod
solution where retention processes is rather low.

Plants generally take up N as NOor NH," from the soil
solution [23]. These forms of N are leaching ouappreciable
amounts by water passing through the soil profifes is because
there is no significant adsorption of soluble forafisN on soil

Western Australia and the Netherlands, most Paissported in
drainage waters [21].

Obtained stream water concentration data cleadjcates
impact of agricultural intensity on water qualiffhe highest
mean nutrient concentrations was observed in thezeBe
catchment (N 8.37 mg T, Ry 0.167 mg ), in the Mellupite
mean concentration of Nwas 3.70 mg1and R, 0.086 mg,
while in the Vienziemite catchment the lowest comicions
were detected, )N1.72 mg T and R, 0.042 mgt (Table IV).

TABLE IV
DESCRIPTIVE STATISTICS NUTRIENT CONCENTRATION DATA
g/ln%nistgglr;g site Berze_Ca Berze_Dr Mellupite_Ca Mellupite_Dr Vienzienite_Ca | Vienziemite_Dr
Statistics Niot, Pt Neots P, Niot, Pt Neots P, Niot, P, Niot, Pt
mg | mgH mgtt | mgrt | mgit | mg* | mgi | mg* | mg* | mg”* [ mgit | mgH

N 157 157 145 145 160 160 132 132 176 17 164 149
Mean 8.37 0.167 12.05 0.056 3.70 0.08p 7.3(’ 00f4.72 1| 0042 | 164 0.045
Median 7.64 0.116 10.20 0.030] 3.30 0.05[L 7.0(l 0.0p4L.50 0.030 1.39 0.035}
Minimum 0.90 0.018 1.90 0.010 0.53 0.004 1.60 0.0450.43 0.009 | 0.32 0.006
Maximum 29.50 2.126 102.7 0.417 16.30 0.709 16.80 .106L | 7.50 0.712| 7.50 0.434
Skewness 1.00 6.293 6.07 2.76 1.44 2.980 0.69 07.331.96 9.318 2.62 5.414
Quartiles 25 450 0.074 7.36 0.021 1.60 0.0275.60 0.025 1.00 0.019( 0.90 0.02p

50 7.64 0.116 10.2(4 0.03p 3.3¢ 0.051 7.00 0.054 1.50 0.030 1.39 0.035

75 10.8 0.190 14.7( 0.06p 5.04 0.098 8.78 0.093 2.13 0.041 2.00 0.046

The mean nutrient concentrations at the drainagd fcale
represent the same influence of applied mineral amgnic
fertilizers as in small catchments. Mean conceantratof Ny in
Berze (12.05 mg?) and Mellupite (7.30 mg") are several times
higher than in Vienziemite (1.64 md)| Whereas concerning,P
concentrations, such differences are not obseRgdn Berze
0.05? mg T, in Mellupite 0.074 mg¥ and in Vienziemite 0.045
mg I
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The maximum value of §jj was fixed in the fall of 2006 in the
Berze drainage field (102.70 md).| This extreme value can be
explained by the start of water discharge in tilgirgs after the
dry period of summer. The maximum concentratioRpfs well
was obtained in Berze (2.126 niy, lthis time in small catchment
scale. The possible reason for this extreme casulgar beet
harvesting and land tillage in combination with gipéation
under high soil moisture conditions.
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Hydrologic and water quality data are typically sk,
meaning that data sets are not symmetric aroundnten or
median, with extreme values extending out longeroime
direction. When extreme values extend the right déithe
distribution it is positive skewness, in this casast of values are
low, when the tail extends to the left, is callegjative skew and
majority of values is high [29]. Within all studytes and scales

concentrations are importantly positively skewedthis case a
majority of concentrations are low with some outliefor
instance skewness coefficient for the Vienziemiggcltment
concentrations is 9.318.

The time series of small catchment,Nconcentrations
indicated an upward trend at two study sites (Bears
Mellupite) where agricultural activities are cropoguction

skewness coefficients that represen} Bbncentration data are oriented. Low intensity farming practice in Vienzige results in

insignificantly positively skewed which means thabst of

persistent invariable trend of concentrations (E)g.

values are dispersed around mean value. At the Sarag Ry

35.00
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=~ —o—Berze
o 25.00
E_ °, —o—Vienziemite
S 2000 o ® Mellunit
I o o . o o ellupite
E o so 00 q .
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c ° o o
% 10.00 o° ° o0 o —Linear (Vienziemite)
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2000 2000222003 2004 2005 2006 2007 2008
Year

1995 1996 1997 1998 1999

Fig. 1. Time series of plconcentrations in study catchments, 1995 — 2008.

It has been reported [30] thaf,toncentrations and leaching
losses differ, depending on the scale of measutemen
concentrations decrease when the scale of measureme SPearman's correlation coefficients (petween precipitation
increases. A decrease of,oncentration within the catchmentand discharge show a very weak relationship istady sites. In
scale in comparison with the drainage field is tiyaielated with ~ the small catchment of Berze, the determinedas 0.111 (p =
retention processes in streams, i.e., denitriicatorganic matter 0-00), in drainage fields = 0.055 (p = 0.00), in Mellupite small
burial in sediments, sediment sorption, and plawt microbial ~catchmenty= 0.121 (p = 0.00), in drainage fielg=0.139 (p =
uptake. This study approved the above mentionegnstmt 0-00), and in Vienziemite catchment= 0.161 (p = 0.00), in
except at Vienziemite site wherg,Nand R, concentrations in drainage field = 0.161 (p = 0.00), p value indicates that the
both scales vary negligible..concentrations in Berze and diven correlation coefficients are statisticallfatele. Factors that
Mellupite are higher in catchment scale due toaserfrunoff affect redistribution of moisture, and thus fielipacity, i.e., solil
transport of additional P in eroded matter. Pvans and streams (€xture, type of clay, organic matter content, Hegitwetting and
although can be retained by adsorption onto stredraédiments, antecedent moisture, presence of impeding layers] a
sedimentation, and via uptake by algae and aqmatiwophytes €vapotranspiration, have to be considered [18]ekample, clay
[16]. soils in Berze hold more water longer than sandys sa
Vienziemite. In further studies of relationships tvieen
precipitation and discharge, attention should hé pa the time

The Kolmogorov—Smirnov test is successfully used bthat is needed to reach field capacity in spesifidly sites. In
investigators to examine the distributions of dagts [10, 11, 12, other words, how fast hydrology responds to rdiefants.

29]. In our study tests detected an abnormal bligtan of .
precipitation, air temperature, and water dischadga at F.The Mann—Whltney U test o _

significance leveti=0.05. Normality within nutrient data sets was The Mann-Whitney U test can be used when it ispostible
approved in case of Berzex=0.196), Mellupite ¢=0.073) to make the assumptions required for parametiicdest may be
catchment and Mellupite drainage fieldo=0.305) N desirable_to_ use a non-parame_tric test that caappked ur_1der_a
concentration data. Nonparametric tests can appliedata sets less restrictive set of assumptions [12]. The wext applied in

that did not show a normal distribution and if came normal several other water quality studies [10, 11, 14 Significance
and non-normal distribution data. level 0.05 is used to determine differences betweerdata sets.

The results of this test shows that differences/den the Berze

E. Spearman'’s correlation coefficients

D. The Kolmogorov—Smirnov test
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site drainage field and catchment,Nand R, data sets are
significant, in both cases p=0.00. Differences leetwdrainage
field and catchment concentrations are not sigmificin

0.167 mg 1), while the lowest in Vienziemite (N1.72 mg T
and R, 0.042 mg1). The mean nutrient concentrations at the
drainage field scale represent the same influericapplied

comparison to Rdata sets in Mellupite site (p=0.57) that indicatenineral and organic fertilizers as in small catchtee

simila leaching patterns ofPin both monitoring scales within
this area. There are no significant differencesin(p=0.17) and
Pot (p=0.06) concentrations within monitoring scalds tlae
Vienziemite site.

On comparing nutrient concentrations between dpstiaes
within different monitoring sites, it can be sumipned that
concentrations vary widely with one exceptiog, ddncentrations
in Berze and Vienziemite drainage fields are nghificantly
different (p=0.97). Generally, results show tha thtensity of
agricultural practice increase the variability ofutment
concentrations between monitoring scales.

G. Normal probability distribution plots

Normal probability distribution plots can be used the
analysis of meteorological, discharge and watelitgudata. In
this study an example of analysis of yearly préafjoin data of
the Mellupite monitoring site is discussed and gné=d in Fig. 2.

99.9
99
95 5
80

50
20 M
D/Eﬂ/

. L

Probability, %

0.1

440 540 640 740

Precipitation, mm

Fig. 2. Normal probability distribution of the yBamprecipitation of Mellupite
monitoring site, 1948 — 2008.

840 940

The evaluation of precipitation data is possiblerié uses the
gradation of probability percentage. For instand@% of
probability represents dry year, 25% - semi dryry&€8% -
average or normal year, 75% - semi wet year and-90&4 year.
The annual mean precipitation (641.21 or approxipdi0% of
probability) during the research period (1995-20@8n be
evaluated as a normal or average value for theupltdl site.
Although, during the study period dry year in 2q@%2.8 mm)
and wet year in 2001 (773.2 mm) is recorded.

IV. CONCLUSIONS

The main conclusions that can be drawn from theente
results are as follows:

e Obtained stream water concentration data cleadicates
the impact of agricultural intensity on water giyalirhe highest
mean nutrient concentrations during the study dewnithin the
catchment scale were observed in Berzg, @37 mg T, P
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e Spearman's correlation coefficients between pietipn
and discharge show a very weak relationship istatly sites and
monitoring scales.

e The results show that the intensity of agricultymactices
increase the variability of nutrient concentratiohstween
monitoring scales and sites. Differences betweam dield and
catchment concentrations are not significant ingamison to B
data sets in Mellupite site (p=0.57) and both (§=0.17) and &
(p=0.06) concentrations within the Vienziemite .si@nly R
concentrations in the Berze and Vienziemite dran@gds are
not significantly different (p=0.97) in comparistmthe nutrient
concentrations between spatial scales within diffemonitoring
sites.

e The main explanation of the variability in nutrient
concentrations and losses among study sites imthesity of
agricultural management which is human causedityctother
natural factors, i.e. meteorological conditionstervalischarge,
soil type and slope, can be considered as secondary
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Ainis Lagzdins, Viesturs Jansons. Statistisko metozu pielietojusauksaimnie@as notéu monitoringa datu analize

Piegrmojums ar biognajiem elementiem @eka un fosfora savienojumi) ir viens ddeyu kvalititi raksturojoSiem krétrijiem. Pastipriats biogno elementu satura pieaugums
ieverojami palielina biolgisko procesu intenstt tdenstiligs unadenstegs (eitrofikacija) un ir iemesls vaikam nelamam selim. Veicot @tjumus parideyu kvalititi
raksturojoSo gpeka un fosfora savienojumu koncé@otiu un nopiizu izmaham, ka af par hidrolgiskajiem un meteoroffiskajiem apgkliem, tika izmantoti Latvijas
Lauksaimnietbas universites Vides uridenssaimnigbas katedras velklauksaimnietbas not&u monitoringa dati, kas ieg divos izfetes Imeyos Berzes, Mellufites un
Vienziemtes objektos laika posimo 1995.1Hz 2008. gadam.dzes monitoringa stacijas sateces baseins rakstensgvus, Melluptes — vidji intendvus, bet Vienziefites —
ekstensus lauksaimnigbas apaklus Latvif.

legito datu anatei izmantota aprakststatistika, Kolmogorova—Smirnova tests, Spearraagur koreicija, Mann-Whitney U tests. Apkopojot aprakatostatistikas sniegto
informaciju par nokri§u daudzumu un gaisa temparam, var secift, ka Berzes monitoringa stacijas tuvant vissiltakie un saugkie apsikli, turpretim Vienzierme -
visvesakie un mitekie. Kopgja sepelda un kopja fosfora koncenicijas vidjas \ertibas izteikti ataino lauksaimnibas intensiti petamags teritoris. Berze sateces baseina
limen tas ir visauggikas, aritnétiskais vidjais Nep — 8.37 mgt, R, 0.167 mg, Mellupite Nyo, - 3.70 mg, R, 0.086 mgt, savulart Vienziemte viszenakas - Nop 1.72
mg I, R 0.042 mgt.

Kolmogorova—Smirnova testa retilfiecina, ka meteorofgskie un notéu dati neatbilst noratajam sadaumam, atbilgba normalajam sadaumam konstata Berzes un
Mellupites mazs sateces baseingpkoncenticiju datu kogm, ka ail Mellupites drenu lauka i) datu kopai. Spearman rangu kaghs anabe liecina, ka viss monitoringa
stacifis un @gtnieabas imeos nokrigu un noteces savstapsaisiba ir neliela. Mann-Whitney U testa reztilhorada, ka Brz& noveroto N Un Rop koncentiiciju vertibas
sateces baséirun drenu lauk at&iras tutiski, turpretim Mellufites No, koncenticijas, K aff Vienzienites Ng, un Rg, koncentiicija abos monitoringarheyos tutiski
neatgiras.

Aiinnc Jlarsmuabin, Buectype Slnconc. Mcnosb30BaHne CTATHCTHYECKAX METOI0B B AHAJIN3E JAHHBIX CeTbCKOX031iCTBEHHOT0 MOHUTOPHHIA CTOKOB

3arpsi3HeHHe GHOTCHHBIMH dJleMeHTaMu (a3ota U (ocopa) SBISIETCS OHUM U3 KPUTEPHEB XapaKTECPH3YIOLIMM KauyeCTBO BOZBL YBEIMYCHHE COICPIKAHHE ITHTATEIbHBIX
BEILECTB 3HAYMTEIIBHO YBEIMYHBACT MHTCHCHUBHOCTH OHOJIOIMYECKHX MPOLECCOB B BOAE (IBTPO(MKALNS) M SBISETCS NPUYMHOM psila HEraTWBHBIX MOCICACTBHH. B
TIPOBE/ICHHE HICCIICIOBAHNI Ha XapaKTCPHCTHKH Ka4eCTBA BOJBI 110 KOHIICHTPALMHK a30Ta 1 (hocdopa 1 M3MEHEHHS CTOKa, a TAKXKE HA THAPOJIOTHYCCKHE H METEOPOJIOTHYECKUE
yCIOBHs OBLTH HICTIONB30BaHbI IAHHBIE CETbCKOXO03AHCTBEHHOTO MOHUTOPHHTA CTOKOB, KOTOPBIH peamn3yeTr Kadernpa no oxpate cperisl ¥ BogHOMY Xo3siicTBy JlatBHiickoro
CeIbCKOXO03HCTBEHHOTO yHUBEPCHTETA. JlaHHbBIE MOJTY4EeHHBI B IBYX Pa3BEIOYHBIX YPOBHSX B MOHHTOPHBIX CTAaHIBLIX bepse, Memymute 1 Buensuemure B rieprozic BpeMeH!
¢ 1995m0 2008rozy. Y cnosust 3emenene B bepse MokHO XapakTepi30BaTh Kak HIHTCHCUBHBIC, B MelyTiTe cpeiHel HHTeHCHBHOCTH, B BieH3ieMUTe — KCTCHCHBHBIE.

B pesynbrate aHaIM3a JAaHHBIX MCIIONB30BAHA OMKCATEIbHAs cTaTiCTHKa, Tect Kolmogorova — Smirmnovaoppersimst Spearman, Mann-Whitney téer. IMoggoms urorun
OIHCATENBbHON CTATHCTHYECKE HACUET MH(OPMALIMH MO KOIHYCCTBE OCAZKOB M TEMIIEPATyphl BO3IYXa, MOXKHO C/ICIIATh BBIBOJ, YTO MO CPABHEHUIO C APYTMMH CTAHLMSMU
MOHHTOpHHIa BOMM3M Bep3e camble Teruisie 1 CyxXue YCIIOBHS, B TO BPeMsi Kak BO3M BueHsuemute - xomoHbIe U BiakHbie. CpeHHe BEIMMYMHEL OOIIEro a30Ta i 00iero
ocopa MpeaCTABIAET HHTCHCHBHOCTh CEbCKOXO3MHMCTREHHBIX paifoHoB. Cpe/Hie BemumHbI B Bepse cambie Bbimmie, o0 asor - 8.37 mgt, obumit docop - 0.167 mgl
1, 8 Menynure o6umit azor - 3.70 mg't, o6umit dhocdop - 0.086 mgt, B Tosxke Bpemst B BueHsuemite cambie Huskie, o6t azor - 1.72 mg't, obumit docdop - 0.042 mgt.
Pesynerarel Kolmogorov — Smirnovtecra ykaspIBaercs, 4T0 METCOPOJIOTMYECKIE JAHHBIC M JAHHBIC CTOKA HEPACTIPE/ICICHBI HOPMAIGHO, HOPMAJIBHOIO PacIpeIesICHIs
00OHapy)XEHO B JAHHBIX a30Ta Ha ypoBHE OacceiiHoB bepse u MermymuTe, a Takke B JaHHBIX a30Ta HA YPOBHE APEHAKBIX BogocOopoB Memymure. Koppemsmst Spearman
TOKa3bIBACT, YTO OTHOLICHHS] ME)KLY OCA/IKaMHU U CTOKA EBJIICTCS HU3KMMH B BCEX CTAHLIMSX MOHUTOPHHIA U HCCIIEIOBAHbIX YPOBHsIX. Pe3ynbratsl ncnbitannii Mann-Whitney
U TecToM MOKasbIBaroT, uto B bep3e KoHIeHTparuy obLero azora i o6ruero ¢ocgopa CyIecTBeHHO OTIMYACTCS Ha YPOBHE GacceiiHa 1 IPeHaKHOro moyit. B Toxe Bpems
KOHIIEHTpaIiy o0mIero azora B Menymmre Ha ypoBHe OacceliHa, a Takoke BEMUYMHEI OOIIEro a3ora u odmero docdopa B Buensuemute B 000X Pa3BENOYHBIX YPOBHAX
CYILIECTBCHHO HEOTIIHYACTCSL.
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