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Ha OCHOBe SKCIepEMEHTANBHBIX JAHHLIX POAHATH3UPOBaHa 3aBHCEMOCTE OTHOCHTENEHOH IOBEPXHOCTH
JUCTHEB OT MPOAYKTHEHOCTH HAN3eMHOH YACTH TPABSHOMH PACTHTEILHOCTH. YcTaHOBNEHO, UTO 3TA 3aBH-
CHMOCTB HE ABNSETCS B3aMMEO OIHO3HAUYHBIM COOTBeTCTBHEM. IIOKa3aHO, YTO HHTETPAILHOC ansbeno
NOECTHAIOMIEI IOBEPXHOCTH, HMEIOIIEH PACTUTEIBHBI TOKPOB, MOXHO ONPENEIHTD Kak (PYHKIEIO OT
3HAYCHII (PHTOMACCHI €r0 Ha3eMHOM YacTh. [IPEMTOKEHHAR NOMYIMIPIECKA MOJIENb T03BOSET Pac-

CHHTATS A1HOEN0 TPABSHOTO PACTHTENBHOTO NOKPOBA B 3aBMCEMOCTH OT BEIIHHH €ro NpORyKTHBHOCTH.
HaifeHs! TOPOroBbIe 3HaMeRis ap0eno ¥ PUTOMACCH! TPABOCTOCE, NACHE KOTOPBIX 3aBHCUMOCTE MEXTTY

ATAMH BEMHYHEHAMH TEPACT ONHO3HAYHOCTD.

BBEJIEHUE

IIpu HccnefoBanyyd KIMMATHICCKIX H3MEHEeHHUH,
pelteHny npodneM paTHALMOHHON JHEPTreTHKH aT-
Mocephl BAXKHYIO pOlib HTPAET A3YUCHHE OMTHICC-
KHX XapaKTepPHCTHK MONCTHAAIOMIEH NMOBEPXHOCTH
CyIIH, KOTOpLIE B 3HAYNTENLHOHA CTENEHN ONPENe -
IOTCH XAPAKTEPOM U CBOHCTBaM¥M PAaCTHTENBHOrO IO~
xpoBa. OpHOM 13 Hanboee CYMECTBCHHAIX ONTAIE-
CKHUX XapAKTEPHCTHK MOACTUHAIOMICH MOBEPXHOCTH
SBIACTCA OTPAKATENBHAS CHOCOGHOCTE PACTHTEND-
HBIX cO00mIECTB ((PUTOLEHO30B), ONpeaeseMast 3Ha-
YeHHEM ANLOEN0. ITa XapaKTEPUCTHKA CKIIafbIBaACT-
s {3 OTPAKEHHS OT JIEMEHTOB PACTHTEILHOrO Mo-
KpoBa (JIECTLEB, cTefnell ¥ NMp.} H IOYBBI, BKIAQ
KOTOPOH B OTPAXKCHHE 3ABUCHT OT COMKHYTOCTH pac-
TATENTLHOTO nonora. Ha semaunHy a1b0eqo BIugoT
N0KA3aTENH IPORYKTHBHOCTH (PHTOLEHO30B, B 1acT-
HOCTH Haj3eMuast (PHTOMACCa B OTHOCATENBHAA NO-
BEPXHOCTb JIMCTHEB, HA3BIBAEMAd TAKOKE MHACKCOM
nmeToBol nopepxnoctH (leaf area index — LAD). Ilep-
BBIi M3 3TAX MAPAMETPOB ONPENETIAETCA KOMHICCT-
BOM CYXOTI'O OPraHHIECKOrO BEIECTEA PACTHTEIBHO-
CT¥ HA SOMHMIE MTIOLIANH, BEIPAKEHHBIM B CAHHHIAX
MAcchl, BTOPO# — IOKA3hIBAET, BO CKOIBKO pas ILo-
IIAJb THCTHEB [PEBLILIAET IO OCHOBAHUA BEP-
THKAJIBHOTO ¢10n6a, BHYTPH KOTOPOTO 3TH NHCTHA
HAXOJATCH.

AnsOeno ABASETCA OJHAM H3 BaXKHBIX NOKa3aTe-
neth pagUalMOHHOTO peXuMa KOHKPETHOH TEPPUTO-
PUN B HCTONB3YETCS B Ka4eCTBE MapaMeTpa B I710-
HaNbHEIX KTAMATHYECKITY MOTEIAX, MOFENIAX BOTHO-
TEenIOBOTO OGMEHa MOFCTHNAIOLICH MOBEPXHOCTH C
aTMoctepoli, B MOIENIX IPONYKIHMOHHOrO npouec-
ca, a TAKKe NPUMEHSEeTCs NPY ANArHOCTHKE COCTOS-
HMS PACTHTENLHOIO MOKPOBA AUCTAHNUOHHBIME ME-

rogamu. B [1] crenano npeanonoxenne, YTO H3ye-
HHe U YTOYHCHHE npoc'l'paHCTBeHHo-BpemeHHoﬁ
H3MEHYHBOCTH HHTerpalibHBIX Xapak TePHCTHK PajH-
aIMOHHO-TEMIOBOro 6ananca CHCTEMBI aTMocdepa —
ZeMiIs B HEIOM H anb0efo, B YaCTHOCTH, TO3BOIAT
YTOYHUTH BKJAf A3MEHEHMH (PHIMIECKUX CBONCTE
HoACTHIAIOMEH MOBEPXHOCTH IIPY OLECHKE K3MEHe-
HHEH KIMMA4Ta B HACTOSINEM B OyIyILEM.

Hanuune pu3HISCKAX CBA3EH MEXK]Y COCTOAHUEM
PacTHTENLHOTO IOKPOBA I HHTEHCHBHOCTBIO JHEPre-
THYecKHX MOTOKOB B CHCTEME aTMocdepa — MONCTH~
721011 NMOBEPXHOCTE MO3BOMAIO CAENATH NPCAMO-
JOXKEHYE O COOTBETCTBUHM KAKAOrO THIIA PACTHTENE-
HOCTH OTPENEICHHOMY 3HAYCHHIO ans6emo [2]. J1a
THOOTE3a HCMOML3YETCd B HEKOTOPBIX MOJETIAX K-
MaTa ¥ TEIUIOBOTO 06MEHa MeKTY HOICTIIAIOWIESH 110~
BEPXHOCTBIO I ATMOCGEPOH (cm., mampamep, [3, 41)
TIp¥ MOAETHPOBAHHA PEaKLUH KNIMATA HA MSMEHCHHE
anL0eIo MOBEPXHOCTH CYUIN TOJ BOSKEHCTBHEM KaK
IPUPOJHEIX, TAK X aHTPONOTEHHBIX ¢axTopos [3, 6].
OmHAKO MOJEJIH H METOABI, HCHONB3YIOIHE 3TO NPT~
OONOKEHHE, HE MO3BOLIIOT HCCICNOBATE MUHAMEKY
ane0eno [IPH CMEHe COCTOSHMA MOACTHNAIOLICH NNO-
BEPXHOCTH, HAIPAMED NPH H3MEHEHNY OHOMETPHYEC-
KIX TAPAMETPOB PACTHTELHBIX COOBHIECTB, COCTABIL-
FOIIAX €CTECTBCHHBIE TPABAHBIE M CENTBCKOXO3SICTBEH-
Hple sKocucTeMbl. ClieyeT OTMETHTL TAKKE, UTO
pasnguEe B BETITYEHAX AJLOENO HEKOTOPLIX THINOB
PACTHTENEHOCTA Majio, YTO He NO3BOJIAET OAHO3HAN-
HO OTPENEHTE THI PACTHTENBHOCTH HO 3HAUCHUIO
ansbemo.

Cpenu ¢akTOpPOB, BMSIONIAX HA IHEPrETUHEC-
Kuil 6ananc KIIMATHYECKOH CHCTEMBI, 3HAYHATEIb-
HYIO POJib HIPaeT HEONHOPOMHOCTH NOJCTANAFOWIEH
NIOBEPXHOCTH K&K B MPOCTPAHCTBE, TAK M BO BPEME-
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BIUSHUE IPOOYKTUBHOCTH TPABSHBIX 9KOCUCTEM

HE. B 4acTHOCTH, JJIs SHEProMaccOoOoOMEHa Mexnmy
cymeit 1 aTMocepoi CYIIECTBEHHOE 3HAYEHUE HMe-
eT @3MEeHeHAe OTPAXEHHOro HOTOKA CONHEYHOM pa-
JHAHEE B 3aBHCHMOCTH OT MO3aHYHOCTH I (PeHONO-
rHYECKOro COCTOSHMS PACTHTENBHOTO MOKpoBa [7,
8]. TTo aTol npu4nHe OONBIIOH HHTEPEC BbI3LIBACT
ompefeneHue 3aBHCHMOCTH MEX/AY OTPAXATETbHbI-
ML H CTPYKTYPHBIME XapaKTePUCTHKAMHE PACTUTE N b-
HOrO MOKPOBA MOJCTHIAOIIEH MOBEPXHOCTH. AHA-
AM3y B3AMMOCES3H MEXIY MHMCCHIAIMCH SHEPruM
KOHKPETHOMH Ha3eMHO 3KOCACTEMOI I CE30HHOM K-
HAMHIKOM PACTUTEILHOCTH H& OCHOBE TEPMORHHAMU-
qecKOro MoaXofa MOCBANIeHO Hecnenopanue [9]. As-
Topbt [9], HCIIOMB3YA OOLIMPHYIO 6a3y sMIupHYec-
KMX JAHHBIX IO IATH JKOCHCTEMAM, MOKA3asjH, 4To
CONHEVHAS SHEPrus, MOTIOUISHHAA BCEMH KOMIIO-
HEHTAMM TIONCTHIAOILE R MOBEPXHOCTH 3THX SKOCHC-
TeM, JOCTATAET MAKCHMAITLHOTO 3HAYEHUS B MOMEHT,
KOTTia MIPOAYKTHBHOCTh PaCTHTENLHOTO MOKPOBA MaK-
cimareha. B craree [10] Ha ocHope ob6oOmenns pe-
syneTatos skcmepumentos KYPEKC-88 u KV-
PEKC-91 npenno:xeH OGHH U3 cnoco0oB y4eTa MO3a-
WYHOCTY IONCTANAONICH TOBEPXHOCTH [ MacIuTaba
Bacceitna peKi, IpOBE/IeH AHANA3 3aBHCHMOCTH abGe-
10 IOCEBOB 3EPHOBBIX KYJIBTYP OT HX (PHTOMACCHI H CO-
MKHYTOCTH TOKPOBA J/15 PACCMATPHBACMOH TEPPUTO-
pun. B ykasansoi paboTe ONpeNecHbl XapaKTepHbIe
[/ H3y4aeMOTrO PETMOHA 3HAYEHUs CTPYKTYPHBIX
XapaKTEPHCTHK ¥ aNbGEN0 MOACTHIAOLICH HOBEPX-
HOCTH, J[1st KOTOPBIX CYIECTBYET HX CONPAKEHHOCTE
U YHOPSNOYSHHOCTD IO BPEMEHHA. ABTODPBI HCCIENO0-
Bamug [11], UCTIONE3yA MHOTOYHCASHHBIE IKCNEPUMEH-
TAJLHBIE JAHHBIE, MPOAHANH3UPOBAIN 3aBHCHMOCTH
AnLGENO 3ePHOBBIX NIOCEBOB OT MHNIEKCA JIUCTOBOY 1O-
BEPXHOCTH. Pe3y/bTaT aHaIu3a 3aBACHMOCTH ankienio
HA [HOJISX 03MMBIX H SPOBLIX 3¢PHOBBIX KYIBTYP OT (pa-
3BI Pa3BUTHS PACCMATPHBAEMOTO BHJA PacTeHUA Ja-
etcs B [12]. B HacTosAmeH padoTe HA OCHOBE aHAMKH34
SKCIEPUMEHTANLHBIX MATEPHAIOB CACAAHA NOIBIT-
K4 BBIABMTE 3aBHCHMOCTE Mexay annbeno i hurome-
TPHYECKHMH NapaMETPaMH PacTHTEIHHOCTH, MPO-
aHATH3UPOBAThH B3AMMOCBA3b 3HAYCHUH anndeno
¢prTOMACCH TPABAHBIX COOOILECTB B TEIEHAS NEPHO-
Ia BeTeTanMm.

OIIMCAHHME MOJEJIN

Cornacko papy uccneposanmi [7, 13, 14unap.l. B
KOTOPBIX H3Y4aiach 3aBECHMOCTE IPOAYKTHBHOCTH
PacTATENBHOTO MOKPOBa OT CONMHEYHOH pajHaliuy,
TOTIONIEHHYIO0 (PHTOLICHO30M HA 3aJaHHOM YPOBHE
(OTOCHHTETHYECKH AKTHBHYIO PalHAUMIO (PAP)
MO3KHO OXapakTepH30BaTh JKCIOHCHIHAIBHBIM 33-
KOHOM BHJA

F(L) = QKexp(—KL), 1
rie ¢ — NIOTHOCTE HOTOKA nagawuie Ha guroue-

HO2 cymmapHOi PAP (BT/M?), L — HHIEKC MHCTOBOM
NOBEPXHOCTH B CIIO€ BBILIE JAHHOTO YPOBHS (M*/M?),
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K — ko3 pHUMEHT IKCTAHKIINY, 3ABHCAIIHA B OCHOB-
HOM OT OITHYCCKHX CBOMCTB JHCTRLEB, YIVIA MX Ha-
KJIOHA, B3aAMHOro pacmoiacoxkesud. B [15, 16} pms
pacyeTa norioumerHod PAP B caydac HAcanbHOro
(hUTOLEHO3a HOTyYeHA cexytomal Gopmyna

Q(I—Af)(]-_aj“)
Ly ’

F(L) = 2)
rae A;— ans6eNo pacTUTENRHOIO HOKPOBA B o0IacTH
PAP, ar — DYHKINE MPONYCKAHHS PACTHTC/ILHBIM
IOKpPOBOM CBETOBOrO mOTOKa B obaacrn AP, Ly —
MHIEKC JTHCTOBOM MOBEPXHOCTH (M%/M2).

B Hamem HCCIeTOBAHNH MBI paccMaTPHBaEM pac-
THTENLHBIA MOKPOE BO BCIO ero riaybuny. B stom
cayqae L = Ly nns anp0efo puToleH03a U3 YPaBHE-
ami (1) 1 (2) noaygaeTes ceyroman GopMyaa

KLexp(-KL)
- dr ’

Ap=1- 3
Ha ocrobe 0600IICHAA JaHHBIX HAOIIONCHUN 3a
ocnabreHAeM IOTOKOB CYMMAPHO# pagHaluy B pas-
HbIX TPaBAHLIX COOOIUECTEX B [17-19] nprBeaeHBI
nonyaMuoupuyeckue GopMybl, NO3BONAIOMHKE pac-
CUMTHIBATE OCHafieHHe pagHalyy B 3aBHCAMOCTH OT
IIOINAAK JMCTHER H BLICOTEI COHIA ¢ YYETOM COOT-
HOUICHAS NOTOKOB NPAMOH H PaCCeAHHOH pafuauyiu
Haj TpaBocToeM. HcclenoBannsa asTopos 3THX paboT
IOKA3Q/H, YTO, HECMOTPS Ha pasimuus reorpaguyec-
KIX 30H, BBICOTb! PACTCHHI, BEAHYHHBI HHIEKCA THCTO-
BOM HOBEPXHOCTH ¥ BEPTHKAJIBLHOIO PACTIPECTICHUS €€
IUTOMIAH, OCIa0ieHHe pafialy IPOHCXOAYT N0 OFHO-
My H TOMY X€ 3aKOHY M (QyHKUIIO MPONYCKaHHA CYM-
MapHO#l papuauun ay(L, hg) MOXKHO AMMPOKCHMUPO-
BATh CIENYIOUIEH OIY3MIHEPHYECKOH POPMYIOR

(S'/D)exp [—CIL/Sinh@] + aD(L, h@) +
1+S8/D @
+ c,[ exp(c,caL/sinhg) - exp(—cL/sinhg)l,

aT(L! h@) =

7 hi — BLICOTA CONMHIA, §/D — OTHOWEHHE TIIOTHO-
CTH MOTOKa NPAMOH pagualivi Ha TOPH3OHTATLHYIO
TIOBEPXHOCTE K INIOTHOCTH MOTOKA PACCEAHHON pa-
NAAIH, dp, — PyHKIKA TPONYCKAHNA PACCEAHHON PajH-
AlMH PACTUTEIbHBIM MOKPOBOM, C1, C, €3 — SMITHPUIEC-
KA OmpefensieMble INOCTOSHHBIE: €| XapaKTEPH3YeT
BIIMSHEE FEOMETPHYESCKOH CTPYKTYPEI PACTHTETIEHOFO
IOKPOEA Ha NPONYCKaHHE PAgHAlNH, ¢; ONPENCIACT
[ONII0 paccesiHHOW pafvalud B PAacCTHTEJILHOM IO-
KpOBE B CYMMapHOM €€ NOTOKE, ¢3 XapPaKTCPH3yeT
HHTEHCHBHOCTE PACCESHAS Pafuallid (PUTOIIEMEH-
TaM¥Y W CBA3aHA C HMX ONTHYECKUMH CBOMCTBAMM.
AHanu3 SKCHEPHMEHTANBHBIX JAHHBIX O MPOIYyCcKa-
HOH CBETOBOrO NOTOKa B o6aacru AP B TpaBaHbIX
durouerozax [19] nokaszax, 4TO B STOH 0GNACTH
cnexTpa Ko3(phHIHEHT ¢; Mal H, CIeAOBATENBHO, B
dopmyne (4) MOXHO NpeHeGpeys WICHOM, ONACHIBA-
oM paccesuue PAP Ha uTosnementax. Jamb-
Ne 5
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TONYBATHUKORB, IEHHCEHKO

Taémma 1. Cratucruyeckye XapaKTEPHCTHKH JTHCTOBOrO MEgekca (LAI) u ans6e0 TpaBsHON pacTHTENBHOCTH ANS
PasHBIX FUANA30HOB 3HAYCHMH (PHITOMACCH e Hag3eMHO 1acTu

JnanazoH H3MeHEHHA (DHTOMACCHI, T/Ta
XapakTepHCcTHKA
02 24 4-6 6-8 8-10 10-12
LAI v/
Cpensee 1.6 3.9 4.5 34 4.2 3.5
MakcumanbaOE 3.8 6.3 6.4 5.4 6.0 5.4
MusumaneHoe 0.4 1.7 2.3 1.2 24 1.8
Cpensee kBagpaTHYECKOE OTKIOHEHHS 0.9 1.1 1.0 1.2 1.0 1.1
Annbeno

Cpensee 0.126 0.189 0.223 0.234 0.202 0.215
Maxkcnmanbaoe 0.219 0.26 0.26 0.277 0.252 0.23
MunuManeHOe 0.05 0.119 0.173 0.172 0.120 0.208
CpepHee KBagpaTHMECKOS OTKIOHEHHE 4.0 4.3 2.3 2.5 34 0.8

HeHuEe necaenopannd [7] noxasanm, 910 PYHKIIHIO
afL, hy) B oOxacte PAP MOXKHO pacCUHTATE IO

dopmyne
aT(L: h@) =
_ (S/DYexp[-G(ho)L/sinhgl + ap(L, ko)  5)
N 1+S8/D ’

e Gi(hg) — (yHKIAA, XapaKTepu3yomas npocT-
PAHCTBEHHOE paclpefieeHHE THCTOBOH NOBEPXHOC-
TH ¥ €€ OPHEHTALMIO.

Tak kak MBI paccMaTpHBAacM TPaBIHON uTONE-
HO3 Ha BCIO €r0 INIyOuHY, TO, 03 OrpaHBYcHAs oG-
HOCTH, IONAraeM, 94To (PUTOSEMEHTHI B HEM PACHO-
NOXKEHLI PABHOMEPHO, T.€. BO BCeX HANPABICHHAX
OPHEHTHPOBAHA OHHAKOBAN N0 HX IWaowany. dns
aToro ciyyas nmokaszado [18], yro dyHRImA npocT-
PaHCTBEHHOH OPHEHTAIMM JTHCTHEB [IOCTOAHHA

G, (he) = 0.5

1 (OYHKIMA TPONYCKaHUs paccesTHHOM pananuy pac-
THTENBHBIM NOKPOBOM HMEET BHJ

ap(L, ho) = 2E;(0.5L),

rae E;(0.5L) npeacrapnsieT co60i HHTETPAIBLHO-IKC-
NOHEHIHANEHYIO (PyHKIHIO ['0bAa TPETHErO NOPSA-
Ka. TakuM 06pa3om, s PacCMaTpUBaEMOro Ciydas
dopmyna (5) nmeet Bug

ar(L, he) =

_ (S/D)exp[-0.5L/sinke] + 2E5(0.5L)
- 1+S/D ‘

CnemyeT OTMETHTB, YTO TEOPETHYECKad opMy-
na (3) ans anb0eno pacTUTENBHOro IOKPOBA B 06na-
ctit AP nonydyena B NpegnoIOKEHUE HICATLHOH
CTPYKTYPHI pacTUTENLHBIX COOOIECTs, KOTopas
obecrneynBaeT MAKCAMANBHYIO aKUENIAI) {BYOKICH

6)
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yruepona yepes npouecc POTOCHHTESR H, KaK ClHEN-
CTBHE, yBeNHYeHue uromaccsl. OgHaKo pacTuTeNb-
HBII IOKPOB NOACTAIANIEH NOBEPXHOCTH CYIIH 00-
JafjaeT CBOHCTBOM CAMOpPEFYMNSIAH H HE BCerpa
(YHKIHOHAPYET B UICATILHOM PEXUME, KPOME TOTO,
H3MEPEHHBIC BEeJIHYHHBI ANBOEH0 NOACTHIAIOIICH
TIOBEPXHOCTH B OCHOBHOM SBIAIOTCH 3HAYCHHAMH
HHTETPANBLHOTO anklbeno A. A cornacopaHus 3Kc-
NEPAMEHTANLHBIX AaHHBIX ¥ TEOPETHYECKHX pe3y/ib-
TaTOB MBI NpeJiaracM BBECTH B popMyay (3) Koad-
BuKEHT T

TKLexp (-KL)

A=1- i—ar

7

OnyONHKOBAH 3HAYHTENBHBIA MATEPHAI, Xapak-
TEPH3YIOLIHY 3HAYEHHs HHHEKCA TUCTOBOU NOBEPX-
HOCTA H (PHTOMACCEI TPABAHOH DACTHTENLHOCTH B
PasHbIX NPHPOAHBIX 30Hax. B manHo# paGoTe ucnomns-
30BaHbI 9KCNIEPUMEHTAILHEIC JAHHBIE, XapaKTEPH3YIO-
e 3aBUCEMOCTE LAT oT urromaccsl Haf3eMHOH Yac-
TH PACTHTEILHOCTH KaK JUIsk TYTOBBIX COOOMIESCTB, TaK
H J115L TPABOCTOEE PSfA CENBCKOXO3SHCTBEHHBIX KyJihb-
TYp, MONYYEHHBIE B PE3YNLTAaTE BLIOJHEHHA KOM-
IVIEKCHBIX HMCCIIENOBAHNH (POTOCHHTETHYSCKOH Npo-
ZYKTHBHOCTH pacTcHHUH B paAne oOmacrel eBpone-
cxoii Poccur [20-30], a Taxcke B 2crounH [18, 31,
32], Monpaeun, Tamxakucrane [18, 32] u Ha Ykpan-
He [33]. B TaGn. 1 npuBemeHBl CTATACTHICCKHE Xa-
PAKTEPHCTHKH BEIMYHHBI HHAEKCAa JHCTOBOH NO-
BEPXHOCTH AMS PA3JIMYHBIX WHTEPBANOB 3HAYCHHH
(nTOMacCH! HAA3EMHOM YACTH TPABAHOR PACTHTECNL-
noctd. Ha ocHoee IKCIEPHEMEHTANBHBIX JaHHPIX Ha-
MH [OJYYEHA aNIPOKCHMALHA 3aBHCHMOCTH HHACKCA
JHMCTOBOM TOBEPXHOCTH TPABIHBIX COOOMIECTB OT Be-
muynH Bx ¢uroMaccel (puc. 1). CratucTuveckmi
ananuz (kpurepuit %2> IlupcoHa) mokazam, 4TO ¢
yposaeM sHaumMocT# (.01 mcnonesyemas HaMm 3a-
BHCHMOCTE COIJIacyeTCd C JIKCIEPUMEHTANBHBIMH
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|
12 P,1/ra

Puc. 1. DKCHEPEMEHTAIBHBIE JaHHBIE (TPEYTONLHEKH)
{(mo [20-33]) u rpadmk {cmnonHaA MUAARA) 3aBACUMOCTH
mHpeKca JucTopoil mosepxHocTH (LAI) oT dmToMaccsl
(P) o715 TpABAHBIX (PUTOLEHO30B.

paHHbIME. Vi3 rpaduka (puc. 1) caenyer, ¥To B Tpa-
BAHBIX (PHTOUEHO3AX [IPK YBEIHYEHAH 3HAYCHIH dn-
tomacch! 1o 4.8 T/ra npoucxomut pocT LAI mpumep-
HO 1O 3Havenud 4.9 mZ/mE, ameyeinee yBeHdcHue
pexmuuHbl P po 7.1 T/ra BeAeT K NafeHnio 3HAYCHAN
LAI 5o 2.9 M%/M?, 3aTeM BHOBB IPH pOCTe duTOMAC-
b1 50 9.7 T/ra HHAEKC IICTOBOM TOBEPXHOCTH YBEIH-
uppaeTcs 7o 3Havenns 4.7 M¥M%. TIpr paneHedem
yBeMMYeHHH (UTOMAcCHl HAG/IONAETCA NIABHOC
ymenbuiesne LAL 3aMernm, 4T0 B manbHemeM Do
¢mTOMaccoli TPABSHOTO PacTHTENBHOTO WNOKPOBA
OyJleM NOHAMATE (PUTOMACCY erO HAI3EMHOH JacTH.

CoOBMECTHBI aHAM3 MHIEKCa JTHCTOBOM MOBEPX-
HOCTH M 3HAYEHUH (PHTOMACCHI TPABAHBIX COOOUIECTB
[IOKA3BIBAET, YTO PACTHTENLHBIA IIOKPOB MOACTUIIAN0-
1l TOBEPXHOCTH HMEET CBOH GHONOTHHECKHE Pery-
TSITOPHBIE CBOMCTBA, KOTOPHIE NPOSBIIAIOTCA BO B3a-
AMHOM HM3MEHCHWY VKA3aHHBIX NApaMeTpoB. JTH
CBOWCTBA CBA3AHLI ¢ CE30HHON JAHAMUKON Pa3BUTHA
TPAaBAHOTO PACTHTENLHOTO NOKPOBA. TPaBsHbIE €O-
O6IIECTBA COCTOAT U3 Pa3HBIX IO PHTMY Da3sBHTHA
rpynn pacrenmil. OnHA JOCTHTAIOT MAKCAMYMA HH-
HEeKca NHCTOBOH NOBEPXHOCTH IPH (pUTOMACCE PaB-
woit 4.8 T/ra. NanpHeilee YREIRYSHHE (PHTOMACCHE
pacTEHUil 3TOil PYINbL IPUBOAAT K YMEHBIICHHAIO ¥
HEX ILIONIANH TECTEER. st IPYriX TPaBAHBIX PuTO-
IICHO30B MHIEKC JHCTOBOM MOBEPXHOCTH HOCTHTAET
MAKCHMYMa TIpH 3HaYeHUH (uromaccel 9.7 T/ra. ITH
JBE IPYIILI (PHTOUEHO308, KaK NPABUIIO, PA3C/ICHBL
Bo ppemenu [34]. Tlepsad rpynma XxapakTepusyeTcs
HeHyJeBbIMH 3HaueHuAMH LAI B xonlle anpeni—Ha-
ygjie Mas, AOCTHXEHIHEM MAKCHMyMa 3TOrO mapame-
Tpa B HEPBOJ NOTOBUHE MIOHA C MOCHEAYIOWHM PE3-
KAM YMEHBIIEHHEM €rO 3HaYeHAsd NMPAKTHUCCKH N0
HyJisl K Haqaury Hion. [I51s1 BTOpoil IPyTiibl XapakTep-
HEI HeHy IEBbIE 3HAYESHAA HHIEKCA IHCTOBO TTOBEPX-
HOCTH C KOHIA Masi, ocTikenne Makcamyma LAIL K
KOHITy HIONA—Ha4a/Ty asrycTa ¢ MOCIEYIOIIMM MIaB-
HbIM YObIBAHHEM 3HAUCHMI STOrO NapaMeTpa Ao Hy-
1% KO BTOpOit oNoBuHE cenTAGps. Takum oGpasoM,
B TeYeHHE BETCTAUHMOHHOIO NEpHOAa HAGMOAaeTcs
BpEMEHHAs! PETYIIALHES PACTHTENLHOCTH, OGYCIIARIH-

M3BECTHA PAH. ®PH3HKA ATMOCDEPE] 1 OKEAHA
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Puc. 2. DXCHepUMEHTAIBHRIE JAHHBIE {TpeyroNBHIKH)
{(mo [35]) u rpadhBK (CINOIHAA NEHNA) 3aBECEMOCTH KO-
adpruEeHTa 9KRCTHAKLAE (K) OT BeTMYMHL] HHASKCE JTH~
cToBOi noBepxHocTH (LAJ) Ans TPaBAHOrO INOKPOBA.

BAOLIAsA MPOCTPAHCTBEHHO-BPEMEHHYIO HEOTHOPOA-
HOCTh NOJCTUAAIOIICH MOBEPXHOCTH.

B [35] Ha OCHOBE IMIHPHYECKHX NAHHBIX BBIABJIEC-
Ha 06IIAs 3AKOHOMEPHOCTL 3aBUCHMOCTH Koa(du-
IHEHTA SKCTHHRONH K OT HHJEKCA NHCTOBOM MOBEPX-
HOCTH. Pe3yIbTaThl 3KCHEPHMEHTANBHBIX HCCIACMIO-
BaHHil, MPOBESIECHHBIX ABTOPAMH YKA3aHHOH CTarhH,
IOKazajgM, 4YT0 B PAaCTHTENLHBIX COODLUECTBAX CO
c1a6o pasBATON JHCTOROH NOBEPXHOCTHIO KOADDH-
LUEHT IKCTHHKOWH HamOoJIee BBICOK, ¢ Pa3sBUTHEM
(bHTOLEHO32 U NOSBIECHAEM HECKOIBKHAX CIOEB JIMC-
TheB 3HAuYeHHA Koaddunuenra K cmmkarorcs. Ha
OCHOBE OKCIEPHMEHTANBHBIX JAHHBIX, HOIYYCHRBIX
JUISL IYTOBBIX (PUTOHEHO30B, HAMH NOCTPOEH rpadux
3aBUCAMOCTH 3HaueHm# K02 PUINEHTE IKCTHHKINA
OT BEHNHUYAHBLI HHIEKCa JHCTOBOH MOBEPXHOCTH
(puc. 2). Fs rpacuka cienyeT, ¥TO A4 paccMaTpH-
BaeMbIX COOOLIECTB 3HadYeHHs Koaddunmenta K
ILIaBHO yMeHbIaroTea oT 1.2 10 0.4 npH yBeTHIEHHH
spagenuii LAI ot 0.2 7o 9.0 M3/M%.

Cornacuo ¢opmyne (6), pa onpene/IeHHod BhI-
COTE COMHIA ¥ 3aJJaHHBIX reorpaduIecKix KOOpM-
HATAxX paiioHa HCCIefoBaHus PyHKUHA ocnabreHus
¢BeTOBOrO MOTOKA a{L, hg) B CNOE TPABAHOIO IO~
KpoBa SBAseTCA (PYHKUHMEH MHIEKCA IMCTOBOH MO-
sepxuocta. 13 dopMynet (7) 1 NONy4CHHBIX HAMH
3aBHCHMOCTH HHJEKCA JMCTOBOH IOBEPXHOCTH OT
3Ha4eHuA (PATOMACCHI H COOTHOLICHMS MEXKIY BEIH-
ypHaMH KO3(hPUIHEHTa SKCTHHKINA U 3HAYCHHAMHA
LAI chegyer, 94TO ansbeqo DOACTHIAIOMIEN MOBEPX-
HOCTH, TIOKPHITOH PacTHTCILHOCTEIO, MOXKHO ONpe-
JeNATh KaK (PyHKIOMIO OT 3HAUSHHIl (PUTOMACCHI pac-
THTEJILHOTO IOKPOBA.

Hpentndukauns NPEIIOKEHHOM OJNyIMIIAPH-~
yecKkOli MOJIETIH 7Sl pacyeTa HHTerpaabHoro ainde-
IO TMOACTHIAIONICH MOBEPXHOCTH B 3aBUCHMOCTH OT
3HavyeHnA (UTOMACCH] TPABAHOH DPACTHTENLHOCTH
OCYILECTBIIEHA Ha OCHOBE 3KCHEPUMEHTABHBIX NAH-
HBIX, TOJIYYEHHBIX B PE3YNbTATE CHHXPOHHO NPOBE-
JeHHbIX (PHTOMETPHYECKAX H AKTHHOMETPHYECKHX
wccnenopaunii B8 1973-1991 rr. corpynuukamu ¥H-
N 5
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Puc, 3. 3aBacumocTs 0cnabie A CBETOBOTO HOTOKA (ar)
OT MHpeKca nacToBok nosepxuocTa (LAI) B TpasaHbIx co-
obwecteax JleruHrpanckoit (/) u Kypckoit (2) obnacrei.

cruryTa reorpacpun PAH e Gacceitre p. Ceitm (Kyp-
ckaq obnacye) [11, 20, 24, 26, 30] u 8 1965-1966 rr.
coTpygHukamy ['nasHoi reodmsmycckoil obcepsa-
topud B ['aTunHCKOM palione JleHuHrpagckoil obma-
cru [21, 36, 37]. Tak Kak OTpakaTelabHAsd CIOco0-
HOCTH MOACTHIAIOMIEH NOBEPXHOCTH MEHACTCH B 3a-
BHCHMOCTH OT NOTOAHBIX YCAOBHIL M BBICOTHI COJIHIA,
TO NS AHANHM3A 3ABHCHMOCTEN M3MEHeHul ansbeno
PacTHTEILHOrO MOKPOBa OT 3HAYEHMYN (PUTOMACCHI
MBI HCTIOJIB30BAIHN MaTEPHANbl TONBKC MOTYAEHHBIX
HaONONeHNH, KOTOphIe OB BEINONHEHBI B 6€300-
JAYHBIE THH. .

Hrns serancnenuns ¢yuxunn ar{L, hg) 1o opmyne
(6) HeoGxoMUMO OMpPeNeNnuTs Benuunny S/D nns 06-
mactn ®AP. [Ina aToro, cornacHo Metomuke [38],
MOZKHO BOCHONIB30OBATLCA UHTEIPATLHBIME 3HAYECHU-
aMu S’ ¥ D n ymHOXUTE cooTHomeHne S'/D na 0.65.
Ha ocHOBe gaHHBIX CETH aKTHHOMETPHYCCKHIX CTaH-
umit {39] 0 THEBHBIX H3MEHEHUAX CPEIHAX 3HAYCHHUH
HHTEHCHBHOCTEH NPSMON PaHaLiHH, TPUXONALIESH Ha
FOPH30HTANLHYIO NOBepXHOCTS S (B1/M%), M pacce-
sHHOI papdauun D (Br/M2) npu Gezo6naynoM Hebe
A LIMPOT PaccMaTPHBAEMbIX TEPPHTOPUH paccHu-
TaHbl oTHOweHnd S/D B obnactu ®AP. B Teyenne
BETETALHOHHOrO NEPUOAA, KOTOPHIH NMPORKOIDKAETCA
B KypckoM pernone ¢ anpens rio ceHTa0ps, a B Jlenun-
TPagcKoi 00MacTy ¢ Mad 110 aBryCT, NONYICHHBIE HOMY-
dEeHHBIE COOTHOMIEHES S'/D H3MEHSIOTCA B qUANA30HAX
3,1-3.8 n 3.5-4.1 coorercrBeHno. CpaBHeHne (pyHK-
i ocnableHAd CReTOBOTO NOTOKA dy OT HHAEKCA T~
CTOBOH MOBEPXHOCTH /I PAcCCMATPHUBAEMBIX PETHO-
HOB IIPH BO3MOKHEIX 3HAYCHHAX OTHOWCHHE S/ B
TEYEHHE BETETAUHOHHOTO NEPHOTa [I0KA3ajlo, YTo
6¢3 0OJBINOI NMOTPENIHOCTH B Ka4ecTBE 3HAYCHHH
/D MOXKHO HCIIONL30BATEL CPEIHHE 3HAYCHAA ITOrO
OTHOIICHHSA 3a BereTalROHHBIA Nepuof. Bemmanna

NOrpenIHOCTH NPH YKA3aHHOH 3aMeHe He IpeBLILia- -

er 8%. I'pachuky HCMOIBE3YEMEIX NPH HACHTH(MHKA-
Uy Mopenu PyHkuEE ocnabIeHns CBETOBOrO ITOTO-
Ka ar B CJIOE TPaBAHOrO MOKPOBa NPENCTABNEHLI Ha
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Pnc. 4. 3aBacaMOCTE KO3¢dHEIHERAT2 T OT (PHTOMACCH
(P) pna TpaBAHBLIX (hETOHEHO30B JIeHmArpanckoi (/) u
Kypckotii (2) obracreii.

puc. 3. M3 atux rpadHKOBR CIegyeT, 4TO paccMaT-
puBaeMbie (PYHKIMA HMEIOT HE3HAUNTEILHBIE Pas-
nuung (mo 0.02) 3 parepnane usmeserns LAl or 1 no
4 M?/M? B NPAKTHYECKH COBNANAOT HPH OCTANBHBIX
sHayeHnax LAL

Ha ocHOBe 3KcepUMeHTaIbLHBIX JaHHbIX [11, 26,
36, 37] nus tpapssbix dkocacreM Kypekoi i Jlenun-
rpaackoit obnacrei no gopmyne (7) 6bUH onpene-
neHbl koagpummenTtsi T. C y4eTOM 3aBHCHMOCTH HH-
IEKCa JIHCTOBOH MOBEPXHOCTH TPaBIHOH PacTHTENb-
HOCTH OT BENHYHH (PHTOMACCH] IONYICHB] Ipad Ky
3aBHCHMOCTH KO3(hhHIUHUEHTOB T OT 3HaUeHHl (puTO-
Macchl I paccMaTpHBacMbIX (PHTONEHO30B B YKa-
3aHHBIX pernoHax (puc. 4). 112 monyyeHHBIX 3aBHCH-
MOCTEH CNENYET, YTO KOIPDUIHEHT T AN TPABAHBIX
COOOIIECCTB OXHO3HAYHO ONPECIIAETCA N0 3HAYCHHAIO
cpuTOMACCEI.

PE3YJIBTATEI U BBIBOBL

ITpoBeneHHOE HCCIENOBaHWE MOKA3ANO, 9TO 3HA-
yeHusa koadduimeHTa T 171 paccMaTPHBAEMBbIX PErd-
OHOB O7TH3KH MERIY c000H (puc. 4). CiegopaTenLHo,
MOKHO HPEONOJIOXKHTE, YTO 3aBHCHMOCTH KO3(hn-
IHEHTA T OT (PATOMACCHI SBISICTCA OHONOIHYECKHM
CBOHCTBOM €aMOr'0 TPABSIHOIO NOKPOBA MOACTHIIANO-
el NOBEPXHOCTH, HE 3aBHCHT OT reorpaguieckoro
PacHONIOXKEHH MECTa HCCIENOBaHNA | ABNACTCH 06-
UM I8 MORCTHIAIOINEGH NOBEPXHOCTH, MOKPBITOH
TPABOCTOSAMH KAK €CTECTBEHHBIX COOOIIECTB, TAaK H
CEIBCKOXO3ACTBEHHBIX IOCEBOR. ITO NPEATIONIOKE-
HIE NMONTBEPXKAAETCA U TeM (haKTOM, UTO HOMYYCH-
HBIC 3aBHCHMOCTH KO3(ppuuueHTa T OT PHTOMACCHI
(puc. 4) 6MA3KA K BAY 3aBACHMOCTH HHICKCA THCTO-
BOH IIOBEPXHOCTH TPAaBOCTOEB OT HX (PHTOMACCEHI
(puc. 1).

H3medenne naTerpasbHOro ankéeno u puroMac-
ChbI TpaBOCTOCB B paBHI:IX CTaAgHAX BEreTAUHOHHOTO
IIEBPHOJJ,'B. MOZKHO HPOCJ'ICJ.IHTL Ha OCHOEBE pe:’.ynyra-
TOE MHOIOJCTHHX CHHXPOHHLIX HaﬁH[OJICHHﬁ ITEX
M 5
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BIIUSHUE ITPOOYKTUBHOCTU TPABSHBIX SKOCHUCTEM

XapakTePHCTHK Ha noisix Kypekoi CEeNLCKOXO3AMCT-
BCHHOH ONBITHOH CTAHOMH. B Tadn. 2 mpuBefeHbI
CTATHCTHYECKHE XapaKTePUCTHKY AAHHBIX, Oy 4EH-
HbIX B XOf€ MONeBbIX Hecnenopanuit B 1973-1988 rr.
B mauajie BereTAiHOHHOIO HEPHONa TpaBAHAs PAacTH-
TETBHOCTH> MMEeT He3HAYTHTENLHYEO (uroMaccy (a0
0.25 T/ra) B MANYIO ITOWATE THCTbER (30 0.15 MAM?).
[To 3Toi NPUYHHE MNONOT TPABAHBIX ¢puTOLEHO30B B
5TOT MEPHON XaPAKTEPU3YETCH HESHATMTCILHOR COMK-
HYTOCTBIO B anb0eo (opMupyeTcs 3a C4eT oTpaxe-
HISL KaK OT PACTHTENBHOCTH, TaK M OT IIOYBBL. B >t
[HE aTbOEHO HMECT HANMEHBIIHE 32 BECh ICPHON Bere-
TAUMHA 3HAYSHUA TPH JOCTATOUHO GONBIION BENMUHE
koo(punpenta Bapraiuk (oxoo 20%). Passurne
TpaBsSHON PACTUTENBLHOCTH B TEUCHHE NEPBOTO MECANA
BETeTAIMA XApaKTepH3yeTCA HHTCHCHBHBIM Hapacra-
uyeM HaseMuo# ¢uToMaces! (1o 3 T/ra). B sTOT Ie-
PUOJ IIPOMCXOPAT CMbIKAHHE TPABAHOrO NOKPOBA,
YTO IPUBOJHT K YMEHBIICHHIO KOIGPHIMEHTA BapH-
amuy aasbeno 1o 7-8%. Makcamym anbbeio TpaBo-
CTOEB HABIIONASTCA BO BTODO TONOBHHE WIOHA (B
cpemuem 0.23-0.24) npu durromacce 5-6 1/ra He6OIb~
1M KoadpdumuenToM papuammi (8-10%). B aTot me-
PHOJ y TIOCEBOB 3EPHOBbIX HAUMHACTCA YMCHBIICHHUE
NIOmMATH JTICTHER H GOopMUpPOBaHHE KONOCHEE. PH-
FOoMacca TPABAHBIX IKOCHCTEM PacCMATPUBAEMOrO
pernoHa JOCTHIaeT MaKCUMyMa BO BTOPO# NOJIOBH-
ne wroag (8-9 7/ra) npu koadpuUUHEeHTE BapHAUNK
oxono 10%. BennyuHa anebeno B 9TOT HEPHON paB-
Ha npubmzuTensHo 0.22 mpa KosGPHUHEHTE BAPH-
anun 4-10%.

Takum 06pazoM, aHANN3 SKCHSPHMEHTAIBHBIX
JAHHBIX TOKA3A]], YTO B TPABIHBIX IKOCHCTEMAX MaK-
CAMyM aIbGENo He COOTBETCTBYST MAKCHMyMy (H-
toMacchl. CTATHCTHYECKHE XAPaKTEPUCTHKH anboe-
0 TPaBsHO PACTHTENLHOCTH, IONYHIEHHbIC Ha OC-
HOBE IKCHCPHAMEHTANBHBIX NAHHBIX [11, 18, 26, 30,
33, 36, 37, 40] ansA pasnEYHBIX AHATIA30HOB 3HaYCHW
¢uTOMACCHI, NPHBEEHS! B Ta0m. 1.

I'pacuKy 3aBHECUMOCTH 3HauCHUI anbbeno A ot
puToMaccel P, HOTyUeHABIE HAMH 110 opMyJIe X
yuetoM 3aBucaMocTeit L(P), K(L), ar{L}, 7(P) (puc. 1 -
puc. 4), IpeACcTaBIeHbl HA PHC. 5. MogeneHbIE KpH-
BbIC JIEXKAT B QAAMA30HE IKCHEPUMEHTATBHO H3Me-
peuHbIx 3HauYcHHH, M3 mpefcTaBieHHbIX rpadHuKoB
CHENYEeT, YTO BEIHYHHA aNb0e0 TPasIHOro MOKposa
OIIHO3HAYHO ONPeIeNseTCs 0 3HaYeHIAM puToMac-
cpl. Ograko pyrknus A(P) He ABAACTCA B3aHMHO Oft-
HO3HAYHOIM.

[Mpu MANBIX 3HAYCHHEAX (PHTOMACCH] TPABAHBIX CO-
OBUIECTB, YTO COOTBETCTBYET HAYaILHOMY HCPHONY
BETeTALHH, TPABIHOMH IOKPOB HMEST MATYIO COMKHY-
TOCTh. B 2TOT Niepuop GONBINOe BIUIHAE Ha BEIHIH-
Hy ans0eo 0Ka3biBaeT HEMOCPSACTBEHHO THI MO~
BBI: yepHo3eM B Kypckoil 061acTH M MOA30IACTas
no4ga B JIeHHHrpaacKkoi 06nacTH. ITHM QaKTOM On-
peneNnAoTCA HaYanbHble 3HaYeHUA aNbGe0 It rpa-
(pUKOB, NIPEHCTABNCHHBIX Ha PHC. 5. Jkaa unTepBana

5§ M3BECTHSI PAH. ®U3HKA ATMOC®EPBI I OKEAHA
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Ta6mma 2. Msmenenne ans6eno u HamsemHoi duromac-
Cbl TPaBOCTOEB B TEUEHME BETETAUMOHHOTO IEPHOBA:
cpenume 3uaueHns (X ) 1 KoagduuenT BapuaiH (v)

=} Iup OT HAYATA Annbepo duToMacca

S | BereTanuoH-

g HOTO mepuonal X, Ve %o | X, T/ra| v, %
v 7 0.065 233 0.03 20.2
v 14 0.086 15.1 0.29 30.0

21 0.116 14.4 1.03 28.2

28 0.136 8.9 2.52 21.3

VI 35 0.184 8.4 3.97 12.9
42 0.223 8.1 5.05 12.2

49 0.235 7.4 5.72 8.4

56 0.235 6.2 6.16 10.3

v 63 0.232 5.8 6.44 12.1
70 0.231 4.7 6.89 14.3

75 0.222 4.0 7.55 15.2

30 0.2138 9.2 8.33 10.1

85 0.218 10.4 8.99 10.1

VIII 92 0.187 12.1 8.97 8.3
101 0.142 10.2 8.64 54

m3menenus P ot 1 70 6 T/ra XxapakTepeH ObICTPLIH
POCT BEJIMYKMH anbbeno oT 0.11-0.14 mo 0.23-0.24.
Peskoe yBeaudCHUE 3HAYCHUMA ans0ego B 3TOM Ona-
Na30He W3MEeHEHHs (PHTOMACCHI IPOUCXOIMT IIpe-
HMYIIECTBEHHO 32 CYET HAPACTAHHA HAMBEMHOH pac-
THTEJBHON MACCH], A3MEHEHUS APXATEKTOHUKH Tpa-
gocroes. [Ipd yBeIHYeHAN 3HAUEHHUI (PUTOMACCEI OT
5.7 mo 6.5 T/ra BeamyMHA anb0EN0 TPABAHOTO MOKPO-
Ba OCTAETCH TIPAKTHYECKM TOCTOSHHOM, MPHOIA3N-
TeasHO paguoi 0.23 gt Kypekoit u 0.24 puist Jlenus-

A

0.25r
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0.151

0.10F"

0.05 1 1 | 1

1
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Puc. 5. 3aprcuMocTh ans6eno (A) ot duTomacce! () mns
TPABAHOTO PACTHTEALHOTO [OKPOBA: MOKEIEHEIE pacte-
o1 st Jenmurpapexoi () & Kyperoit (2) ofmacreit,
BEpPTHKANLHBIE THHAH NOKA3LIBAIOT AHANA30H H3MEHE-
HYA BKCHepHM(:HTaJIbHI:IX HaHHBIX A npa 3aJaHHEOM 3Ha-
yepnn P.
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Puc, 6. 3aBHCHMOCTB anbbelo (4) OT HANeKCa THCTOBOMH
nosepxHocTH (LAI) g1a TpaBoctoes Kyperoit ofnacTh:
3KCHepHMeRTANLHbIe fadHble (1) (o [11]) o MonensHbIT
pacueT (2).

rpajckoil odnacreii. DTOT NEPUHON XapaKTepU3yeTcs
BBICOKHMH 3HaYEHHAME XaX (PUTOMACCHI PACTEHHIA,
TaK H HX NMCTOBOH NMOBEPXHOCTH. B 3TOoT Iepuoq
BJIMAHIE IO4Rb! HA OTpaKaTeJIbHbIE CROIICTBA CHCTE-
MBI TOYBa—pacTeHys ocaalIeHo, a OTpaskKaTeaLHbIE
CBOWNCTB2 JIMCTHEB HPAKTHYCCKA HE H3MEHAIOTCA.
IT0 O3HAYAET, YTO PACTHTENBLHEIA NOKPOB ChOpME-
POBaJI CBOM MHKPOKJIMMAT H CBOIO CTPYKTYpy. Cre-
AYET OTMETHTE, YTO PR NPOAYKIEH 6 T/Ta HAOMoga-
eTcs HauMEHBIUUH JHMANa30H M3MEeHEeHHs 3KCIepH-
MEHTANBHO TONYYEeHHBIX 3HadeHHil amsbemo. Ilpu
JanbHeHmeM yBEINYCHHH (PHTOMACCHI TPABOCTOCB
NPOHCXOAMT YMEHBIUICHHE MJIOINAAN IOBEPXHOCTH
JHCTHEB H YBEIHIEHNAE JOMA T€HEPATHRHLIX OPraHOB
(xomoceeR, UBETOB) B CTPYKTYPE PACTUTEILHOIO 110~
nora. B aror nepuon HaOmogaeTcs yMeHbIISHAE Be-
MUYMHEL anbbeno. B xoHue neproga BereTanun 3ia-
KOBBIE CENBbCKOXO3MHCTBEHHBIE KYJBTYPhI H3MEHs-
0T LBET ¢ 3eJI€HOTO Ha XeATHIT U make OellechlH,
ans0eno mpy TOM HECKONBKO YBennuuBsaeTca [41], o
OTpaXacT NONYYCHHBIA HAMH ¢ IOMOIIBLEO MOETIH Ipa-
tux 3aucEMOcTA A(P). ClIeRveT OTMETHTS, YTO B Ha-
IasoHe sHauewit orromMaccki oT 6 o 11 T/ra ansdeno
m3Menserca B npegenax 0.2-0.24. TakuM oGpaszoM,
IPH H3MEHSHHH 3HA4eHUH (PHTOMACCHI B 3TOM JHA-
[1a30He HOYTH B 2 pa3a BeNNYHHA aNb0eg0 H3MEHAET-
¢a He Gonee yem Ha 0.04.

Jl71s npoBEPKA NOMYYSHHON HaMH (PYHKIHOHANE-
HOM 3aBHCHMOCTH MKl HCIIOJbL30BAMH IaHHBIE O (-
TOMacce U a.m:ﬁeno, ﬂOJIy‘-IEHHLIC Ha TEXHOTEHHBIX
organax Kypckoit obmactu B 1981-1985 rr. [26].
IMpopykuns TpaBAHOW PACTHTEILHOCTH Ha 4-i ron
3apacTaHAs OTBAJOE (HAYANBHAA CTagHA) AIMEeT He-
Sonplme 3HaueHAsA — 0KoJ0 2.1 1/ra. ITocie 10-net-
HEro 3apacTanys OTBANOB GHUTOMACCA VBEINUHBACT-
cg go 2.3 1/ra. JancHelimee yReIHdYeHUE 3HAYCHMI
thuroMaccs! 3o 3.2 T/ra cBsAzaHO ¢ HavanoM opMu-
POBaHUS NYroB Ha OTRamax. OTpakaTenbHAd CHO-
CODHOCTE pac'rmenbﬂoro noxpona pasﬂoro Bospac-
TA HA OTBAJTAX PA3NHYHA. Y YACTKH, Ha KOTOPBIX Tpa-
BAHOI NOKPOB HAXONHUTCA HA HAYANBHBIX CTAIHIX

H3BECTHA PAH. PHU3HKA ATMOCOEPEI 1 OKEAHA
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Pa3BUTHA, UMEIOT 3HaveHus ansbeno 0.14-0.17. dn-
TOHEHO3LI Bo3pacta 10 ner mMeroT 3HaucHAA annbe-
no npubmmsaTensHo 0.18-0.2. Jlyropaa cragums xa-
PaKTepusyeTcsa BeIHYHHAMH ATL0ER0 U3 AMANa30HA
0.19-0.22. MopnenbHbie pacyeTul BeNHYHH annieno
I 3HAYEHUH (PUTOMACCEL, XapaKTEpHRIX paccMaT-
PHMBAEMBIM CTATHAM, JAKOT CIETYIOIIAE Pe3yasTaTh
0.17, 0.19 1 0.21 coorseTcTBeHHO. CpaBHEHHE BETH-
YHH aMbEOemo, HONYICHHBIX 9KCIePHMEHTANBHO H Ha
OCHOBE 3aBHCHMOCTH (7), HO3BOJACT COCIATE BLIBOJ
00 X YIOBAETBOPUTEILHOM COTMTACOBAHHH.

PaccMmaTpuBaeMast MORETE MO3BOJACT ONPEIEIHTD
3aBHCHMOCTDL &NLOEN0 OT HHIEKCA JHCTOBOU MOBEPX-
HocTy. TIoyyennas ¢ DOMOILI0 MOIETH 3aBACHMOCTD
A ot LAI (puc. 6) 1ocTaTOYHO XOPOLIO COrMACYETcA ¢
AHATOTWYHOH 3aBHCHMOCTBEO, OTYYEHHOH HA OCHOBE
0600ILIEHHA IKCISPHIMEHTANBHBIX JAHHBIX B [11].

Takum 00pa3oM, Ha OCHOBAHMI MMEIOHIMXCS IKCNe-
PHMEHTAILHLIX JAHHBIX ¥ PE3yJALTATOB TEOPETHYEC-
KHMX MCCAENOBaHUME OKa3ajJock BO3MONKHBIM YCTaHO-
BHTDL 3aBHCHMOCTD H3MCHCHHH HHTETPanbHOTO anbde-
IO OT 3amacoB ¢UTOMAcChl TPABAHBIX PaCTHTEBHBIX
COO0UIECTB, T4 3aBHCHMOCTD MTO3BONAET OPHEHTHPO-
BOYHO OUEHHTL 3HAYCHHA HHTETPANBHONO aab0eno
TPABOCTOS 1O 3a0AHHOMY 3HAYEHHIO ero (PUTOMACCEL

IMpoeenenHoe uccaeoBaHue MO3IBOIAET CAENATE
BBIBOJ O TOM, YTO B TEYEHHE BEFETAlMOHHOT'O IEPH-
ona ane0eIo TpABAHBIX SKOCHCTEM H3MEHACTCA B
cpegHeM ot 0.09 go 0.25. 3TOoT MUANA30H HIMEHEHH
anebeNlo COOTBETCTBYET M3MEHEHHIO (PMTOMACCHI B
npegenax or 0.4 go 12 1/ra. 13 mony4eHHbIX pe3yib-
TaTOB CIEAyeT, YTO 3a/aya onpeneacHus ¢puToMac-
ChI IO anbOeNo0 MMEET OMHO3ZHAYHOE PEHICHHE TOJIBKO
Wit 3Havennit anedeno ot 0.09 no 0.2 npu u3sMenenun
BEIIMYHH (puTOMAacchI 10 4 T/Ta, YTO COOTBETCTBYET Ha-
yally BereTaudl pacTHTEILHOTO nokposa. [ms Gosee
BBICOKIX 3HAaYEeHUI aNTLOEN0, KOTOPLIM COOTBETCTRYET
ITHATA30H H3MEHeHm PrroMaccs! oT 4 mo 12 1/ra, s1a
3agatia MMeeT HeOOHO3HaTHOe pemenne. Cnexyer or-
METHTE, YTO YKA3aHHOMY JHANA30HY U3MCHCHHNS aNb-
oeno 0.2—0.25 cooTBETCTBYET BOCTATOYHO IIMPOKHMIM
OHANA30H H3MEHESHHNS HHAEKCA THCTOBOM TOBEPXHOC-
2 oT 2.1 10 5.0 M3/M2,

HecmoTpa Ha OpuOMCKEHHBIN XapakTep H Pl
YNPONMIAFOIMMX NMPENIONOKEHHH, paccMaTpHBacMas
MOJCJE HNO3BOAACT NPABHIBHO OIHCATE PEAKIUIO
ONTHYECKUX CBOMCTB TPABAMbIX S3KOCHCTEM HA H3Me-
HCHHC MX OPOAYKTHBHOCTH H HEC MPOTHBOPEYHT IKC-
NEPUMEHTAJIRHBIM JaHHBIM.
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Effect of the Productivity of Grass Ecosystems on the Underlying-Surface Albedo

L. L. Golubyatnikov and E. A, Denisenko

Oboukhov Institute of Atmospheric Physics, Russian Academy of Sciences, Pyzhevskii per. 3, Moscow, 119017 Russia
E-mail: golub@omega.ifaran.ru

The dependence of the relative leaf area on the productivity of grass cover is analyzed on the basis of experi-
mental data. It is established that this dependence is not a one-to-one correspondence. It is shown that the inte-
gral albedo of the underlying surface covered with vegetation can be determined as a function of the values of
its overground phytomass. A proposed semiempirical model allows one to calculate the albedo of grass cover
in relation to the values of its productivity. The threshold values of the grass albedo and phytomass at which
the relation between these quantities becomes ambiguous are determined.
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