AHTPOINOTEHHAS Harpysko
Ha BOOOCBEOPHbIM BACCEMH
Meano-Apaxnenckux O3EP
(BocTtounoe 3abarikanbe)

Xo3siicTBeHHAs feATeNbHOCTb B BOAOc6opax osep

HApYLIOeT ecTeCTBeHHbIi KPYroBOPOT BeljecTB, H3MEHser
NOTOKH OMOTEHHbIX 3MEMEHTOB, Y4TO 3a4aCTyi0 Beper

K 3BTpodupoBanuio Bopoemos. Ha ocHose metopa
6anaHcoBbIX pacyeToB onpefencHa HArpy3ka no asory

n ¢ocpopy Ha Bopoembl UBaHo-Apaxnenckoi cuctemnl 03ep.
JaHa xonuuecTBeHHAS OLEHKA GHTPONOTeHHOW COCTaBNAIOW|EH
OMOreHHOI HArpy3KM W OTAENbHbIX ee KOMMNOHEHTOB.
BbisBNEeHO, YTO OCHOBHbIMH QHTPONOFEHHbIMH MCTOYHWKAMM
asora M ¢ocdhopa Ha McCneAyemoil TEPPUTOPHM ABNKIOTCS
IKCKPELMH CenbCKOXO3SMCTBEHHbIX XMBOTHBIX M ObITOBbIE CTOKM
C TepPUTOPHIi CENbCKMX HACENEHHbIX MYHKTOB.

Beepenne

BaHO-ApaxJielicKiie 03epa BXOJAT B CO-

craB VBamo-Apaxieiickoro rocymap-

CTBEHHOTO TPUPOJHOTO JaHAMA(PTHOTO
3aKa3HUKA W PACIIOJIOKEHBI B BOCTOUHON YacTu
Butumckoro miockoropbs Ha BoJIopasiesie pek
Butum u Cenenra. A6coioTHAS BBICOTA THU-
mra ozepa 960-980 M H.y.M. [1].

[Iporttecchl, TpouCXOAIITNE HA TEPPUTOPUI
BOZOCOOPHBIX GACCEHHOB 03€p, B 3HAYMTEJb-
HOU Mepe OIpeessSioT 3BOJIOIUIO0 BOJIOEMOB.
XossiicTBeHHasT JeATEIbHOCTh Ha BOAOCHOpax
03ep HapyllaeT ecTeCTBEHHBIH KPyroBOPOT Be-
IIECTB, U3MEHSISI IOTOKU OMOTEHHBIX JIEMEHTOB,
YTO MOKET ITPUBECTH K 3BTPODUPOBAHUIO BOJIO-
eMoB. BaxkHeHmmMu GUOTeHHBIMU DJIeMEHTaMK
SBJISIOTCS a30T, Gocdop, Kajwii, HaTpuii, sKeye-
30, KpeMHUM 1 Jip. Bce OHM y9acTBYIOT B pa3HbIX
reo- 1 OMOXUMUYECKHX ILMKJIAX, OAHAKO MIJIS
GOJIBIITMHCTBA BOJHBIX 9KOCHUCTEM OCHOBHYIO
POJIb B TPOUIECKOM CTATyCe O3€P UTPAIOT a30T
u (ochop. B0 ycTaHOBIEHO, YTO € OHOTO
TeKTapa CeJIbCKOXO3IHUCTBEHHBIX YTOJIUN B BOJIO-
eMBbl 3a ToJI TocTymaet 70 80 KT HUTPaTHOTO a30-
Ta, 3 Kr ¢ochopa u 60 kr xkamus [2, 3].

I.Ll. Libi6ekmuroBa*,
KaHauaaT Guonoru-
YECKMX HayK, LOLEHT,
30MECTUTENb AUpPeK-
TOPA NO HAYYHOM
pabote, PIBYH
MHcTuTyT npu-
POLHbIX PECYPCOB,
3KOMNOTUM U KPHONO-
run Cnbupckoro ot-
nenenvs Poccuiickon
OKAAEMMU HAYK

JLLM. ®aneitumk,
KOHAMAAT Tex-
HUYECKMX HAYK,
CTOPLUMM HOYYHbIA
cotpyarmk, PIBYH
MHctutyT npu-
POMHbIX PECYPCOB,
3KONOMH W KPUONO-
rn Cubupckoro ot-
nenenus Poccuitckoi
aKamemMn1 Hayk

Metos GanaHCOBBIX PACUYETOB, MPEIJIOKEH-
ubiii P. @osenBaiinepom [ 2, 3] 1 UCII0JIb3yeMbIii
B pabotax [4—9 u ap.], I03BOJISIET YCTAHOBUTD
BO3MOXKHBIN BBIHOC a30Ta 1 hocdopa ¢ Teppu-
TOPUH BOAOCOHOPA B BOMOEMBI B 3aBUCHMOCTH OT
UX UCTOUYHUKA (CEIbCKOX03sIHCTBEHHbBIE, PEKPe-
AI[MOHHbIE, KOMMYHAJIbHBIE CTOKH U [IIP.).

ITesb paboThl — Ha OCHOBE TIPOCTHIX MOJIe-
Jiell 1aTh KOJIMYECTBEHHYIO OIEHKY aHTPOIIO-
TeHHOW cocTaBJsionlell GUOTEHHO HarpysKu
Ha o3epa MBaHo-ApaxiielicKoil CUCTeMBbI U OT-
JIETbHBIX €€ KOMIIOHEHTOB.

B nmanmoil cTarbe MbI paccMaTpUBAaEM BO-
MPOCHI AHTPOIIOTEHHON HArPy3KHM Ha BOJIO-
cbopubIii Gaccelin Bano-ApaxneiicKux o3ep.
ITpupoaHbIii BRHIHOC GHOTEHOB ¢ BOZOCOGOPHOIO
GacceliHa B 3HAYUTEIHHON MEPE 3aBUCUT OT Ie0-
XUMHUYECKUX U TeOMOP(HOTIOTUIECKUX 0COOEHHO-
CTeil TeppUTOPUE BOA0COOPa U ee Tuaporpadu-
yeckoii cetr [10], oT MHOTHX APYTHUX (HaKTOPOB,
U Ha 5TOM 3Talle UCCJIeIOBAHUIN He PacCMaTpH-
BaJics U He olleHuBascs. CpaBHEHUE MPeCTaB-
JIEHHBIX JIAHHBIX C (haKTUYECKUM CO/IEPIKAHUEM

*Anpec ans koppecnonaerummn: gazhit@bk.ru
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Tabanua 1

Ko3a¢puumeHTbl BbIMbIBAHUA GUOTE€HHbIX 3AEMEHTOB (C?) AAAl Pa3AUUHDIX
KYABTYP U NOUYBEHHbIX YCAOBUI (0606LLLEHHO NO AQHHBIM pa3HbIX

UCTOYHUKOB)
Ipeod Koa¢dPpunuenTs: mu-
KlebTypa peooviagaromas rpanun
noyYsa
azora dochopa
Temnuo-cepsie
[Tmennma MepsoTHbie 0,16 0,12
JlyroBo-yecubie
Osec T 0,12 0,11
Samenn -« - 015 0,11
Kopwmosbie kyiib- -«-
TypHI 0,5 0,14
MHOTO]IeTHI/Ie TpaBbl -« - O 5 0 15
Tabnuua 2

BblHOC NUTaTeAbHbIX BELLLECTB U3 NOUBbI C Ypo)Kaem

CeAbCKOX03AMCTBEHHbIX KyAbTYP (K?), Kr/u (0606wWeHHO no

AAHHbIM pa3HbIX MCTO'-IHMKOB)

Kyabrypa Ilousa A3zot Mocdop
Temuo-cepbie
[Tmenuma MepsioTHbie 3,30 1,40
JlyroBo-yectbie
Onec To xe 245 1,20
dumers T 2,60 1,04
Kopmossie -« 0,33 0,10
KYJIBTYDBI
MHorosieTHue - «- 176 0,63
TPaBbI

azoTa u Gocdopa B BogoeMax — OIHA U3 3a/1a4
CJIeTYIOIIEro dTala NCCIIeI0BAHMUI.

Murepuunbl H MmeToabl MCCNefoOBAHHKA

Jist olleHKH 06beMoB azoTa u (ocdopa aH-

TPOIOTEHHOTO TPOUCXOKAeHUs, HOPMU-

PYIOIIMXCS Ha TEPPUTOPHH BOTOCOHOPHOTO
Gaccelina BaHO- Apax/IeficKuX 03ep B Pe3yJib-
TaTe X03IUCTBEHHOH /IesITeIbHOCTU U BO3MOK-
HOTI'O BIHOCA UX B BOAOEMbI 6I)I]II/I HCITOJIb30Ba-
HBI MaTE€PUAbI YUETHBIX (hOPM 3eMeTbHOTO Ha-
JIAHCA, TIOTOJIOBbS CKOTa (BO BCEX KATETOPHSIX
XO3SHCTB), YNCACHHOCTH HACEJIEHUS M peKpe-
anToB. KosmdectBennasi oreHka BO3MOKHOTO
BbIHOCA azoTa u (ocdopa ¢ ceabCcKOX03sii-

WU.E. Muxees,
KOHAWAAT reorpa-
dUYEeCKUX HayK,
CTAPLUMK HaYY-
HbIM COTPYLHMK,
®IBYH Uncturyt
NPMPOAHLIX pe-
CYPCOB, 3KONOMMM
W KPUOMOTMM
Cubupckoro otae-
nenus Poceuitckoit
AKOAEMUM HAYK

CTBEHHBIX Yrojauii B BomocOopHbie GacceiHbl
03€ep IPOBO/INJIACH B COOTBETCTBUU C PEKOMEH-
narusimu Tocarporpoma PCDCP [7].

MaccaW® (kr/ros) BO3MOKHOTO BBIHOCA
6uorenos (asora u (ocdopa) U3 MOYB CeJlb-
CKOXO3SUCTBEHHBIX YTOAUN, 3aHSTBIX O]
MOCEBBI 71 CEJBCKOXO3IUCTBEHHBIX KYJBTYP,
mocyie cbopa yposkast OIeHUBANIACH TI0 CJIEY-
forneit hopmyre:

we = Zn:Ri“E’ )
1

IJle o — UHIEKC GUOTeHHOro 3JIEMEHTA, 3/1ECh:
N — asot, P — dochop;

R® — ynenpHas Macca GMOTEHHOTO 27IeMEHTa
o, BBIMbIBaeMasi U3 1OYB CEJIbCKOXO351CTBEH-
HBIX YTojuil ¢ PacTUTEJbHOH Maccoil i-Toii
CeJIbCKOXO3STCTBEHHOU KYJIBTYPBI, KT/Ta;

Fi — IUIOWIAJb, 3aHSITAsI i-TOM CEeJIbCKOXO-
3SIICTBEHHOW KYJIBTYPOH, Ta.

Benmuuna R onpejnesisgercss B 3aBUCUMO-
CTHU OT YPOKANHOCTH i-TOW KYJIBTYPbI, CBOWCTB
MOYBBI M KO3 PUIMEHTa MoTeph GUOTEHA o
¢ i-TOM KyJIBTYpO#i TI0 hopMyJie:

R" =K7Y,

r7ie ¢ — Koa(pHUIMEHT BHIMbIBaHNs OUOTeHa
0 W3 TIOYB CEJbCKOXO3SHCTBEHHBIX YTOAMH
JUIsL i-TOH CeJIbCKOXO3SUCTBEHHOU KYJBTYpPbI
(maban. 1),

R — BbIHOC GMOTEHHOTO 9JIEMEHTa ¢ C Pac-
TUTETHHON Maccoll ypoKas i-TOTO BUAA CEJb-
CKOXO3AWCTBEHHBIX KYJIBTYD, KT/11 (mabn. 2);

Fi — YPOKaWHOCTbD i-TOTO BUJIA CEIBCKOXO-
3s1ICTBEHHBIX KYJBTYP, I[/Ta.

[Mocrynnenne V* azora m docdopa or
CeThCKOXO3SHCTBEHHBIX KUBOTHBIX OIl€HUBA-
JIOCH TIO y/IeTThHBIM TIOKA3aTEeIIM Gl.a cozepxa-
HUS 9TUX JIEMEHTOB B 9KCKPEIMSAX KUBOTHBIX
B epecyere Ha 1 rosoBy [2]:

6 KpymHbIi porarbiii ckoT — 50 Kr asora
u 11,4 xr docdopa B rog;

6 Jomaau — 128 kr azora u 19 kr doc-
Gbopa;

6 MeJkuil poraTeiii ckoT — 6,66 Kr asora
n 2,52 xr docdopa.

CymMMapHOe KOTMYeCcTBO MUTATENbHBIX dJIe-
MEHTOB B OPTaHUYECKUX yAOOPEHUSAX Ompee-
JISLIM 10 UX COJIeP’KAaHUIO0 B HABO3HOM KIXKe
C YYIETOM Macchl Kask/oro BetecTBa. [Ipu aTom
B pacueT Gpasiu cpeHee copepKanne GUoreH-
HBIX 3JIEMEHTOB B HABO3HOH XKIXe — a30Ta
0,22 %, docdopa 0,01 %.

U3 obuiero xosmyectsa W BO3ZMOKHOTO
BBIHOCA OMOTEHOB € CETbCKOXO3SNUCTBEHHBIX
YIOAUN U OT CeJIbCKOXO3SHUCTBEHHBIX KUBOT-
HBIX B BOZOCOOPHBIN OacceilH moctymaer 15
% azora u 3 % docdopa [2]. Pacuer BbiHOCA

[ L. Upibexmmrosa v ap.//BOOA: XMIMAG u SKOJIOTUA Ne 2, ¢pespanb 2013 r. c. 3-11



Tabauua 3
XapakrepucTuka Bop0oC60pHbIX 6acceiiHOB 03ep

ILnomanu, ra
a o~ =
& ek z : 2
Bopoc6opubie 2 2B 3 g 5 g a
6acceiiHbl o E5S g g o )
3 S E 8 & = z g
= QO A m [ = E =)
oy e 2 2 3 g 3
® g < 3 = ©
=] (]
Apaxieii 5773,3 18656,4 5950,0 182,5 14464,0 4780,8
ITakmmHCKOE 5253,0 38103,7 5385,0 157,2 27481,6 13836,7
Ban 1581,2 12389,8 1613,0 131,4 9083,3 4258,6
Wprenn 3194,1 15234,9 3228,3 0,0 12069,4 4784,0
b. Yunyryn 1200,8 23499,5 1364,8 0,0 20603,2 6088,0
Taceit 1528,7 17460,6 1562,3 24,8 8090,0 5859,9
p. Xusox - 63343,4 716,4 216,7 421287 27904,5
Bceero 18531,1 188688,4 19819,7 712,5 133920,1 67512,5

OUOTEHOB B BOJHBIE OOBEKTHI MPOU3BOIUIN
[pU JIOTyIeHnn notepu ux 1o azory — 30 %,
o dochopy — 18 % [11]. Takum obpasom,
B KOHEYHOM HTOT€ MAacCCHI ]\4}‘7‘ MOCTYTIA0-
KX B BOJOEMbI OUOTE€HOB, (POPMUPYIOIMINXCS
B CEJIbCKOXO035ICTBEHHOM ITpou3Bo/icTBe (j=1)
U SKMBOTHOBOJCTBE (j=2), OIEHUBAIOTCS 110

opmymam:
M)=0.7-0.15-N,.
M’ =082-0.03-P, , (2

Tabanua 4
KonnuecTBa BO3MOXXHOro BbiHOca a3oTa U ¢pocdopa
C NoceBHbIX NAowaaen 3a 2009 .

rae N, u P, — Macchl BO3MOXKHOIO TIOCTY-
mieHns a3ora u gocdopa ¢ MOCEeBHBIX YTOAUN
(j=1) ¥ OT CeNbCKOXO3STHUCTBEHHBIX JKUBOTHBIX
(j=2), COOTBETCTBEHHO:

N =w" N,=V",
P=w" B=V"

[Ipu ompenenenun KomuecTs a3orta u (oc-
opa, mocrynaommx B BoIocOOPHBIN Gacceitn
C MPOAYKTAMHU KU3HEAESITENbHOCTH YEJI0BEKA,
[IPEJITIONIATATIOCH, YTO 1 YesIOBEK B TOJI BbIIEsI-
et 5,2 kr azota u 0,52 xr ocdopa [2].

IIpu onenke BoiHOCA a3oTa u ¢ocdopa B BO-
JTHbIe OOBEKTHI OT PEKPEAHTOB MCITOIB30BAIIH

MoceBHast Cpenuss YnenbHbie koauuecTBa R Maccbt W* BO3MOKHOTO
Kyasrypa LI0mA b, ypoxKaii- OHMOTEeHOB, Kr/Ta BBIHOCA GUOTEHOB, KT
ra HOCTb, II/Ta
RN R? WN WP
[Mmenuia 300 4,75 1,51 1425,6 453,60
OBec 2700 9,0 2,65 1,19 7144,2 3207,60
Sumenpb 500 3,51 1,03 1755,0 514,80
KopMmoBble KyJIbTypbI 3249 60,0 9,90 0,84 32165,1 2729,16
MHoroJsieTHIE TPaBbI 2170 18,0 15,84 1,70 34372,8 3691,17
Bcero 3a roz 8919 768627 10596,33
B cpennem Ha 1 ra moceBHBIX ILIOTIAIEN 8,6 1,19
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Puc. 1. 3emenbHble Yroaba Ha Bopocbope UBaHO-ApaxAeMCKUX 03€ep.

Tabauua 5

@ Orepa
—— Py

Femensisie yeads s

@  3-osepa

YenosHbie oboaHaveHus
BodocBophsie Bacce G a3ep

———  Macauwuu pensega

= e
2 = SIOCH® Je MY

() 4-30NIU COmBXOINBINGYENUN

50 Kiommiers

MoctynaeHue azota u pochopa B NPUPOAHBIE BOAbI C MOCEBHbIX NAoWwaaei 3a 2009 r. ¢ yUeToM eCTeCTBEHHbIX NoTepb

My M 0,7%0,15RY 0,82%0,03R?
Kyasrypa

KI' % KT % Kr/Ta % Kr/Ta %
TTmenuna 149,69 2 11,16 4 0,50 13,0 0,04 25,0
Osec 750,14 9 78,91 30 0,28 7,2 0,03 18,8
Jumenn 184,28 2 12,66 5 0,37 9,6 0,03 18,8
K 3377,34 42 67,14 26 1,04 271 0,02 12,4

OPMOBBIE KYJIBTYPBI
MHOTOJIETHIE TPaBbI 3609,14 45 90,80 35 1,66 43,1 0,04 25,0
Bceero 3a rog 8070,58 100 260,67 100 3,85 100 0,16 100
B cpennem na 1 ra moces- 0.90 0,03 0,0004 0,00002
HBIX TLJIONA/eH ’

Tabauua 6

BbIHOC 6MOreHOB OT CEAbCKOX03ANCTBEHHbIX )KMBOTHbIX 3a FOA

B BomocGopHbIii 6acceitn B Boabr BaHO-Apaxielickux o3ep
Buabl ;KHBOTHBIX ITorosoBbe
asoT, Kr docdop, kr asoT, Kr docdop, kr
KPC 4370 32775,0 1494,54 22942,5 1225,52
Jlomaan 221 4243,2 125,97 2970,2 103,30
OBIIBI 625 624,4 47,25 4371 38,75
Bcero 3a roz 5216 37642,6 1667,76 26349,8 1367,56
B cpentem Ha 1 ra BogocOOpHOii
ILIOMA/UH, KT/Ta 0,20 0,01 0,14 0,01

[Ll. Ls6exmurosa u ap.//BOIA: XUMKNG u SKONOTAG Ne 2, dpespanb 2013 r. c. 3-11




Tabanua 7

BblHOC 6MOreHOB C TeppPUTOPUI HAaCEeAEHHbIX MYHKTOB 3a roA

Hacenennbie YucieHHOCTh As3or, Docdop,
IIyHKTBI HaceJICeHUs KI KT
bexnemumnieBo 1925 10010,0 1001,00
Wprens 475 2470,0 247,00
[MTakrma 235 1222,0 122,20
Apaxueit 319 1658,8 165,88
ITpeobpaskenka 119 618,8 61,88
Taceit 97 504,4 50,44
WBan 125 650,0 65,00
Bcero 3a rox 3295 17134,0 1713,40
Tabanua 8
MoctynaeHue asota u pochopa B BOAOEMBI OT
NOCTOAAHHO NMPOXXMBAIOLLEro HaceAeHUs
Boxoc6opHbie YucieHHOCTh As3or, docdop,
GacceitHbl HaceJeHUusI KI/TON Kr/Toma
[TakmuHCKOE 2160 1174,7 473,0
p. Xuok 475 258,3 104,0
Apaxieit 438 238,2 95,9
WBan 222 120,7 48,6
Tabanua 9

MoctynaeHue asora U pocdopa oT oTAbIXaIOLWMUX (PEKPEaHTOB)

3a KynaI\beIﬁ Ce30H

e YKCIEHHOCTD OT/bI- Asor, ®ocdop,
XalON[UX, ThIC. YEJI. KT KT
[ITakmmuHCcKOE 6o1ee 50
20,85 2,25
Apaxuieit 6oaee 65
27,11 2,93
b. Vi &} 7
HAYIVH oree 2,92 0,32
WBan menee 30
12,51 1,35
Taceit 6osee 5
2,09 0,23
Vprenb 6ouee 2,5
1,04 0,11
Bcero 3a rozx bouee 160
66,51 7,18

TTOKa3aTeJiv, pacCuuTaHHbIe [MIPOXUMUYECKUM
HAy4YHO-UCCJIE/I0BATEIbCKUM UHCTUTYTOM [12]:
[PU TIPOJIOJKUTEBHOCTH KYIATBHOTO TEPUO-
ma B 100 greit or 1 venmoBeka moctymaer 695
Mr azora u 75 mr ¢docdopa. C yueTtoM MeHb-
1Ieii POMOJIKUTENBHOCTH KYAJThHOTO CE30HA
Ha o3epax (mpumepHo 60 nHeit), TocTynIeHUE
OGUOTEHOB B BOZOEMBI OIEHWBAJIOCH TIPOIOP-
uoHanbHo — 417 m 45 mr asora u docdopa
ot 1 yejioBeKa, COOTBETCTBEHHO.

Pesynbratel W ux 0b6cyxaeHne

cpene 'MC (mporpaMMHBIE HTPOXYKTHI

ArcView u ArcGIS nosydenst 1o rpanTy

Esri Conservation Program) ¢ ucnoss-
3oBanmeM gaHHbIX SRTM (pamaphas wHTEp-
(hepomeTprueckas chbeMKa MOBEPXHOCTH 3€M-
svoro mrapa 2000 r.) [13] u TUC-Ttexnomoruit
(TeXHOJIOTUN TeOUH(MOOPMAITMOHHBIX CUCTEM )
Ha Tepputopuu VBaHO-Apaxieiickoro 3akas-
HUKa ObLIN BbIIENEHBI BOIOCOOPHBIE Hacceii-
HBI P. XWJIOK U 6 caMbIX KPYITHBIX 03€p 3TOU
cucteMbl (Bcero yuutbsiBasochk 169 Bogoe-
MoB) — Apaxzeit, [[Takmunckoe, UBan, Tacei,
Boabmoit Yaayryu, Uprenb u onpesiesieHs X
TIJTOTIA; TTOTYIeHBI PacIpeleIeHIIST 3eMeTh-
HBIX yroauii 1o Bogocbopam (maba. 3, puc. 1).
Kak BujiHO U3 IIpe/IcTaBIeHHBIX JAHHBIX, OJIT
3eMeNTb CeTbCKOXO03IICTBEHHOTO HAa3HAYEHUST
cocrasisier 26—44 % BomocOGOPHON ILIOLIA-
IV, JIECHBIE 3eMJIN 3aHUMAIOT 3HAYUTETbHYTO
IJIOIIAb Beero Bogocbopa — 71 %, a mo Gac-
ceifHaM 03ep WX /l0Jid BapbupyeT oT 46,3 1o
87,7 %.

Cenvcroxossiicmeennvie yzo0vs. B bacceii-
He VBaHO- ApaxiielicKuX 03€p OCHOBHBIM CEJIb-
XO3TPOU3BOIUTENEM SIBJISIETCS] KOJITIEKTUBHOE
npexnpustne «bBekmemuriesckoes. B mabn. 4
TIpe/ICTaBJIeHbl UCXO/HbIE TaHHBIE W KOJUYe-
CTBEHHBIE OLIEHKN BO3MOKHOTO BbiHOCA B 2009
I. C TIOCEBHBIX Mromazieit hochopa u azora.

B mab6n. 5 npencraBienbr 00bEMbI TTOCTY-
IJIEHUI C TIOCEBHBIX ILJIONIA/IEl B BOJOEMBI
6Gacceiina asora M," u dochopa M, ¢ yuerom
X eCTeCTBEHHBIX IMOTepb, PACCUNTAHHBIE TIO

(opmymam (2):
M =0.7-015-w",
M =0.82-0.03-W".

W3 maba. 5 BumaHO, 4TO HAaNbGOIBITHE KO-
yecTBa a30Ta u pocdopa HOCTYHAIOT B IPUPOJL-
HBIE BOJIBI C IIJIOIA/IEH, 3aCEAHHBIX KOPMOBBI-
MU KyJIbTypaMI/Iy B TOM 4HCJI€ 1 MHOTOJIETHUMU
TpaBaMu — WX J0Jis1 cocTaBisieT 87 % u 61 %
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Tabauua 10
lfopoBasA aHTponoreHHasa 6uoreHHas Harpyska Ha TeppUTOPUIO U BOAOEMbI
BOAOCOOpPHOro 6acceiHa o3ep No ee COCTaBAAIOLWUM

B BomocGopubiii 6acceiin B Boz0embI 03€p

Hcrounuku Asor ®ocodop Asor Ddochop
KT % KT % KT % KT %
IToceBHble TLIOIIALN 11529,4 15,1 3179 8,4 8070,6 13,8 260,7 7,6
C-X. ’KUBOTHBIE 47527,7 62,3 1757,6 46,3 33269,4 56,8 1441,3 42,1
Hacenennbre myHKTBI 17134,0 22,5 1713,4 451 17134,0 29,3 1713,4 50,1
OrapIxaromme 66,5 0,1 7,2 0,2 66,5 0,1 7,2 0,2
Bcero 3a rox 76257,6 100 3796,1 100 58540,5 100 3422,5 100

Tabamua 11

OueHKa roposoro o6bema NOCTyNAeHUI a3ota U pocpopa B NPUPOAHBIE BOADI

Nno OTAeAbHbIM BOAOCOOpHBLIM 6acceliHam o3ep, Kr

N 1 I: 1 1
< &5 & . . B =
2 5 £ 32 £¢2% g
Bonoc6opubie = 265 B BEZEE e 8
0 5 EPRE3 58 2 ) BCETO
GacceiiHbl g = EE E X &8s S Q =
=) = CEkE o 528 8 =
o S ¢k © 3
>
Apaxueii 816,3%/22,5%* 3629,6/193,8 238,2/95,9 20,9/2,9 4704,9/315,1
[lakmmHCKOE 2362,4/65,1 13484,9/696,8 1174,7/473,0 271/2,3 17049,1/1237,2
WBan 727,5/20,1 700,6/36,6 120,7/48,6 29/1,4 1551,7,/106,6
Wprenn 817,4/22,5 - 12,5/0,1 829,9/22,6
B. Viayryn 1040,0/28,7 488,3,/26,1 2,1/0,3 1530,3/55,1
Tacei 1000,8/27,6 - 1,0/0,2 1001,8/27,8
p. Xuiok 4765,1/131,4 8046,5/414,3 258,3/104,0 - 13069,9,/649,7
Bcero 11529,4/317,9 26349,8 1792,0/721,5 66,5/7,2 39737,7/2414,2

* — (UNCAUTEAB) NOCTYNAEHWE a30Ta; ** — (3HaMeHaTeAb) NocTynaeHue pocdopa

oT 00IIEro KoJUYecTBa BhIHOCA a30Ta U (oc-
(opa ¢ moceBHBIX ILIOINAIEH, COOTBETCTBEHHO.

JKusommnosodcmeo. B cenbckoxossiicTsen-
HOM TIPOM3BOJICTBE TIPEBATUPYET MSICO-MO-
JIOUHOE KUBOTHOBOACTBO. Ilo cocrosHuio Ha
01.01.2010 r. B X03sliCTBE HACYUTHIBAJIOCH
4048 ronoB kpymnHoro poratoro ckota (KPC),
oBell — 610, jomazneii — 216 rosoB. B Tpex
cejlax MMEITCS MOJIOUHBbIE KOMILJIEKCHL: C.
Uprenn (1200 rosos), c. bekaemurieso (1600
rosioB), c. Apaxueii (400 rosnoB). PemonTHOE
crago KPC cogepxkurcss B OacceliHax o03ep
[Maknra, b. ¥Yaayryn, Wprensp, Apaxuieil.
B smunom mogacobHom xossiictse (JITIX) co-
nepsxurcesa 322 ronos KPC, 15 rosnos oser, 5
rOJIOB JIOLIAJEM.

B mabn. 6 ipencTaBieHbI Pe3yJIBTAThI OI[CH-
KM BbIHOCA a3ota u docdopa B BOLOCOOPHBIN
Gacceiin MBaHo-ApaxjieficKkux o3ep ¥ B UX

BOJIBI OT CEJThCKOXO3SHCTBEHHBIX SKIMBOTHBIX
C yY4E€TOM BO3MOKHBIX ITOTEPb.

Biiag morosioBbsl KaXaoro BUIA JKUBOT-
HBIX B OOIIYI0 Maccy BbIHOCZ OHOTEHOB B BO-
JoeMbl GacceiiHa 03ep 10 a30Ty COCTaBJISIET:
KPC — 87 %, somamu — 11 %, oBubsl — 2 %;
o dochopy: KPC — 90 %, nomagn — 7 %,
OBIIBI — 3 %.

Opzanuueckue yoobpenus. 3a TOCHEAHUE
ISATH JIET XO3SHCTBYIONMM B IJAHHOM bacceiite
cyObEKTOM MUHEpaJbHbIE YAOOpPEHMs Ha Ia-
XOTHBIE U MacTOUIIHbIE YIOAbsl He BHOCUJIChH
10 TTPUYNHE WX BBICOKOW CTOMMOCTH. J[7151 KOM-
MIEHCAINY UX OTCYTCTBUSI BEIETCSI HAKOTLIEHHE
HABO3HOM KKK OT JKUBOTHOBOJYECKUX TIPE]I-
MPUSITUI U BHECEHME ee TI0Jl CUJIOCHBIE KYJIb-
TYpBl B Ka4eCTBE OPraHUYeCKOro yAOOPEHUsI.
B JIIIX ucnosab3yeTcss HaBO3 OT JOMAITHUX
SKUBOTHBIX.
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Tabanua 12
lfopoBaa 6MoreHHas Harpyska Ha osepa
A3sot ®docdop
O3epa
KT MT/JI KT MT /JI
Apaxueit 4565,2 7,6 305,8 0,51
ITakmmHuckoe 16631,2 72,3 1206,9 5,25
WBan 1521,2 30,4 104,5 2,09
Uprenn 821,1 13,7 22,4 0,37
b. Yuayryn 1346,4 51,8 48,5 1,86
Taceit 980,2 21,8 27,2 0,60

H.E. Muxess,

M. Panedvuk,
F.U. Usibexmumosa

WNP3K CO PAH, 2012

Puc. 2. PacnpeapeAneHUe rop0BOW aHTPONOreHHON 6MOreHHOM Harpysku
Ha KpynHble 03epa CUCTEMbl U BOAOCHOP BepXoBuM P. XUAOK.

B konnmexktuBHOM X034licTBe <«bekie-
muinesckoe» 3a 2009 r. o6pasosano 29955 T Ha-
Bo3HON Xk, CemoBaTeNbHO, TOJIOBOE KO-
JINYECTBO BO3MOJKHOTO BBIHOCA OPTaHUMYECKUX
BEIECTB B BOZOCOOPHBIN GacceiiH CoCTaBJIser:
azora — 9,9 T, pocdopa — oxosio 90 kr, B 1pU-
poZHbIe BOJIBI 03€p 3a roji noctymnaet 6,9 T a3o-
ta u 0,074 T hocdopa.

Hacenenue. Yucnennoctsb nacerenus B bac-
ceitre o3ep cocTabister 3295 yelr., B TOM YnCIe
1925 — B c. Beknemuieso, 475 B c. Vpreus,
235 B c¢. lakma, 319 B c¢. Apaxueii, 119 B c.
ITpeo6paxkenka; 97 B c. Taceit, 125 B ¢. Bam.
PesyabraThl oneHKM 06BEMOB BbIHOCA Ouore-
HOB C TEPPUTOPUH CETHCKUX MTOCETEHUM TIpe/I-
CTaBJIeHbl B mabi. 7.

IIpu pacuere BbIHOCA a3oTa u docdopa
B BOZAHBIE OOBEKTBI C TEPPUTOPHIL CEIBCKUX
rnocesieHnt [MapoxXuMuyeckuM Hay4YHO-HCCIe-
JIOBATEILCKUM MHCTUTYTOM [12] mcnonbp3oBa-
HbBI K03 PUIIMEHTHI BbIHOCA a30Ta 1 docdopa
B BoZtoeMbI: BeIHOC hocdopa — 0,60 r/cyT; azo-
ta — 1,49 r/cyr. Tlo Geperam os. IllakimHcKoe
pacriosioxkensl cena bexmemunieBo u [lakmia;
03. Apaxiieii — cesta ApaxJeii u IIpeobpaskenka.
C ucnonp3oBanneM 3TUX KOIDPUIIUEHTOB U C
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y4€eTOM YUCJIEHHOCTU HaCEJIEHUA I10JIyY€HbI
creyione oleHku (maon. 8).

Pexpeayus. B macTosdiiee BpeMs B CHUIY
CONMANTBHO-9KOHOMUYECKOTO TIOJIOKEHUS OC-
HOBHO# Macchl HacesJeHUs 3a0ailkanibCKOTO
Kpasi U B CBSI3U C OTHOCHUTEJHHO JOCTATOYHOM
JIOCTYITHOCTBIO VIBaHO-Apaxiiefickux 03ep 110-
CJIeIHNE CTAJU OCHOBHBIM MECTOM OTBIXA
Hacesenus. ITo ux GeperaMm paciioiokeHo 6o-
siee 200 6a3 OTIbIXa PA3TUUHBIX OPTaHU3AIIHIA
Y TIpeAnpuaTHii Kpas. 3a JieTHUuil ce30H (Ipu-
MepHo 60 aHeil) Ha o3epax oTABIXalOT GoJiee
160 TbIic. yenoBek (pekpeaHToB). Pesyibrarsi
OTeHKY OMOTEHHON HATPY3KH TI0 a30Ty 1 Poc-
(opy B cBsi3u ¢ peKpeanoOHHON (yHKIHAEH
03ep MpejcTaBaeHbl B mabi. 9.

Hazpyswa na sodocoopnuiii 6acceiin. OTeHKn
U paclpefieIeHUsI COCTABJSIONIUX TOJAOBOU
AHTPOITOTECHHO# OMOTE€HHON Harpy3KH Ha Tep-
PUTOPHIO U BOZOEMBI BojocbopHOTro HGacceiina
WBano-Apaxieiickux o3ep 10 ee UCTOYHUKAM
upusejenbl B mabn. 10 (mo manHbiM 32 2009
r.). VI3 Ipe/icTaBIeHHBIX Pe3yJIbTaTOB OIEeHKU
AHTPOITOTEHHOW OMOTEHHOM HATPY3KH CJIEYET,
4TO B OKPY’KAIOILYIO cpey bacceliHa o3ep Hau-
6oJibIllee KOJIMYECTBO a30Ta TOCTYIAeT ¢ 9KC-
KPEIUsIMI CEeMbCKOXO3THCTBEHHBIX JKUBOTHBIX
(6omee 62 %), bochopa — ¢ TeppUTOPHIL CETb-
CKUX HaceJIeHHBIX IIyHKTOB (6oJiee 46 %).

Haepyska na eodoemwvi. Ha ocHoBe aKc-
MEPTHON OIIEHKHU IIONIA/lel CeNbX03yrofuit
(maba. 3), TaHHBIX O TIOTOJIOBBE CETBCKOXO3STH-
CTBEHHBIX JKMBOTHBIX (mabi. 6), YNCIEHHOCTH
HaceseHust (mabi. 7), KOINYECTBE PeKpeaH-
ToB (mabn. 9), HAXOAAUUXCA HA TEPPUTOPHUH
Ka/I0TO BOAOCOOpHOTO GacceiiHa, TmosydeHa
cyMMapHas Harpyska mo a3oTy u docdopy
(maba. 11) no orgenbHBIM BogOCOOPHBIM Gac-
celiHaM 03ep.

W3 mpencraBieHHsix B maba. 11 pesyib-
TATOB CJIEYET, UTO HAUOOJIbINEE KOJUUYECTBO
OWOTEHHBIX JJIEMEHTOB TOCTYMAeT B BOMO-
eMbl Gacceiina 03. IIlakmmHCKoe: O a30Ty —
42,9 %, pochopy — 51,3 %. Ilo oTnenbHbIM
BOJI0cOOpaM To10Bast OMOTEHHAs HarpysKa 1o
azoTy u dochopy, TPUXOAIMIAICT B CPETHEM
Ha EeIUHUIY TUIOTAAN KaKIOTO BOAOCOOpa
(r/ra), cocraBisier Ha: 03. Apaxueit — 252,2
u 16,9; o3. Hlakmunckoe — 447,4 u 32,5; o3.
Wsan — 125,2 u §8,6; 03. Uprens — 54,5 u 1,5;
03. b. Yuayryn — 65,1 u 2,3; o3. Taceit — 57,4
r/ra azota u 1,6 r/ra pochopa cooTBeTCTBEH-
HO. B 1enom 1o Bcemy Oacceiiny IBano-
Apaxnetnickux o3ep: 210,6 t/ra azora u 12,8 v/
ra dochopa. MakcHMaIbHBII TOKA3aTENh TIpe-
BBITIIAET MUHUMATBHBIH GoJiee deM B 8 pa3 mo
a30Ty u 1mouTu B 22 pasza 1o (ocdopy.

KnioueBblie
cnoea:
BOOOCHOPHbINA
6acceiiH,
OHTpOI'IOI'eHHOFI
HArpysKa,
BUOreHHbIe
SNIEMEHTHI

Ha ocHoBe olieHOK 0O6HIUX 00beMOB T'OJ0-
BBIX TIOCTYIIJIEHUET GUOTEHOB B BOAOEMBI, TIJIO-
majiell X BOAHBIX MOBepXHOCTeH [1], cooTHO-
MEeHnH TIoNaell 3epKal 6 «OCHOBHBIX» 03€P
U IPYrUx BOIOEMOB Ha UX BOA0COGOpax ObLIw
MOJTIyYeHbI OIeHKH 06beMOB OUOTEHOB, MOCTY-
MAOIUX B 3TU 03epa (Kr) U yAeJabHble UX I10-
kaszarenu (Mr/mn) (mabn. 12, puc. 2).

Cpenn o3ep CUCTEMBI, IO HAIIUM pacde-
TaM, camble BBICOKHE YeJbHble TOMOBbIE Ha-
Ipy3Kd Mo OUOTEeHaM WMMEIOT: 10 a30Ty 03.
[Makmuuckoe u boa. Yuayryn — 72,3 u 51,8
MT/JI, COOTBETCTBEHHO, TO ochopy 03.
[Maxmmuackoe u MBan — 5,25 u 2,09 mr/x, co-
oTrBeTcTBeHHO. HanMenbiiie yienbHble TOKA-
3atesu 1o azoty (7,6 Mr/mn) — 03. ApaxJeii, o
docdopy (0,37 mr/m) — 03. Vprens. [1o azory
HanboJIbIIIee 3HAYEHNE TIPEBOCXOIUT HANMEHb-
mree B 9,5 pas, mo gochopy — B 14 pas.

3akniouenue

aKuM 00pa3oM, TIPECTABJIEHHBIE PE3YJIb-

TaThl NO3BOJISIIOT 3aKJIOYUTD, YTO XO35IH-

CTBEHHAs JIeSITeTbHOCTb HA TEPPUTOPUU
BogoCcOOpHOrO OacceitHa MBaHO-ApaxielicKux
03€p OKa3blBaeT CYIIEeCTBEHHYI0 OHOTEeH-
Hyl0 Harpy3ky (1o asoty u ¢docdopy) Ha
npupoaHbie Boabl Gacceiitna. CaMmble BBICO-
KHe ee TIOKa3aTeJu OTMeYeHbl B bacceiHe 03.
[MMakmmHCcKOE, caMble HU3KHEe — B GacceiiHax
o3ep Uprens u Taceii.

OCHOBHBIMU AHTPOINOT€HHBIMU KCTOYHHU-
KaM# PacCMaTpPUBAEMBIX GUOTEHOB SIBJISTIOTCSI
9KCKPEITUU CEThCKOX03SIHCTBEHHBIX JKUBOTHBIX
U OBITOBBIE CTOKU C TEPPUTOPHIA CEJIbCKUX Ha-
CEJIEHHBIX TIYHKTOB. TUM U O0bSICHSIIOTCS BbI-
COKHeE MOKa3aTeJIn Harpy3Ku Ha HacceitHbl yIo-
MSTHYTBIX 03€ep — B Gacceiitie 03. [Ilakiinckoe
HaxOJsATCS caMble KPYIHble HA TePPUTOPUU
cesla M COMEPKATCS HAUOOJBINNE MOTOJIOBbS
CETbCKOXO03STMCTBEHHBIX KUBOTHBIX.

Cgoii BKJIa/l B GHOTEHHYIO HArpy3Ky Ha BO-
noeMbl GaccelfiHa BHOCST TIOCEBBI KOPMOBBIX
KyJIsTYp. B 0o01ieil Macce mocTyIieHuii a3oTa
u ¢dochopa B BOLOEMBI OT OTABIXAIONINX, KaK
HU BEJIMKA UX YUCJIEHHOCTD, 10Jis1 HEOOIbIIAs.

Jlns cHusKeHUs IoKasareseil aHTPOIIOreH-
HOW GUOTEHHON HarpysKH Ha BOJOEMBI HeoO-
XOZIMO, B TIEPBYIO OY€Pe/b, BBIZIEIEHNE BOMIO-
OXPaHHBIX 30H BOKDYT aKBAaTOPHUI 03€p U y4eT
UX TIPU XO3STHCTBEHHOM WCIIOJb30BAHUHN 3€-
MeJib B BOZIOCOOPHOM OacceiiHe, a Takxke CO-
6aoieHe  XO3SAHCTBYIOMUMA  CyObeKTaMU
AKOJIOTHUYECKIX HOPMATHUBOB, MCIOJb30BAHIIE
AKOJIOTUYECKHU YHUCTHIX TEXHOJOTHH yaJieHUs
Y YTUJIN3AIUY HABO3a, OYUCTKU KIBOTHOBO/I-
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YeCKMX CTOKOB, MCIIOJIb30BaHNE MUHEPAIbHbIX
yao6peHmii.

Pa6oma evinonnena ¢ pamxax npoexkma CO
PAH (VIIL.65.2.2), napmuepckoeo unmezpavu-
onnozo npoexma CO PAH — YpOPAH — /[BO
PAH (Ne 23).
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G.Ts. Tsybekmitova, L.M. Faleichik, .E. Mikheev

ANTHROPOGENIC LOAD ON WATERSHED OF THE IVANO-
ARAKHLEISKIE LAKES (EAST TRANSBAIKAL)

Anfhropogenic activities on lake watershed invert the natural cycle of matter and change flows of biogenic
elements that leads to eutrophication. The load of nitrogen and phosphorus on the Ivano-Arakhleiskaya
lake system was calculated based on balance calculation method. Quantitative estimations of anthropogenic
load as a part of biogenic burden and its individual components were given. It was identified that basic
anthropogenic sources of nitrogen and phosphorus on the territory are excretion of farm livestock and

residential wastewater of rural settlements.

Key words: watershed, anthropogenic load, biogenic elements
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