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* VlcnapaBare je QU3nYKK npouec
KOj\ NpeacTaB/ba npenasak Boae
N3 TEYHOr Yy racoBUTO CTak-€ Cca

jeouHuLUe NoBpLUMHE Y jeANHNUN
BpeMeHa > > > Ao

......
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* Y NPUPOAHUM YCrOBMMA aKTUBHA L
NoBpLUMHA je BOAEeHA NOBPLUMHA, ) "
3eMJbMLUTE U Beretauuja

 VcnapaBame je jegHa oa
OCHOBHUMX KOMMOHEHTM BOOHOTI U
TOMNOTHOr BunaHca akTUBHE
NoBpLUNHE Ca KOoje ce BpLUMn
ncnapasame

T —
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Disparatvanje
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* lcnapaBake 3aBuUCK oA

— eHepruje CyHueBoOr
3payen-a,

— Op3uHe BjeTpa U

— KONW4YuHe Bnarey
NpU3eMHOM CIojy Ba3sayxa

« Ca noBehawemM MHTEH3NTETA
CyHueBe eHepruje n Tpajama
OCyH4YaBaH-a rnosehasa ce
TemMmriepaTtypa noasnore u
OKOJTHOI Basgyxa a TMmMe u
ncnapasame

T— ArpowleTeoponoera 3
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« 30HarnHu pacnope ncnapasama
nopemMenheH je ycnoesmma
BJTQXXHOCTW, HMP. Y TPOMNCKUM
LUMPUHaMa raje cy 3anuxe
TOMNNOTE BENNKE UCnapaBake |e
6nun3y 0 (nyctuwe Caxapa,
Hamunb) 0ok je y BriaXXHum
Tponckmm wymama go 1500 mm

« CrioxeHocCT pacnopeaa
ncrnapasarwa nosehasa n perb-ed
— UcnapaBak€e onaga ca
nosehakeM HagMoOpPCKe BUCUHE j> 3ALITO?

- ArpomeTteoponoruja 4
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VicnapaBaH-e ca 3eMrbuLlTa

e

* lcnapaBake ca 3eMsbuLlTa 3aBUCHK
o[ H-erose BTAXXHOCTU Tj. Aa nu je
BMaXHO, 3acnheHo nnu HesacmheHo

* VlcnapaBare ca 3acuheHor
3emMsbumLlTa 3aBmMcn o
eBanopaumoHe mohu npmnsemHor KMCEOHWK
Cloja Ba3sgyxa OO0K Kog He3acuheHor Viren ”
3aBUCU U Of KOSINYMHE Briare Kojy Mnokena
cagpxu, AybrHe noasemMHuNx Boga u —
dom3an4dko-xemMnjcknx ocobmnHa
3eMrbuLLITa ,\Bﬂaﬂae;am

W ArpomeTteoponoruja )
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« 3aBWCHO oA TOora a nu je pujed o
3acuheHoj unn HesacuheHoj cpeanHu
Pa3nuKyjy ce NnoTeHuujanHo 1 CTBapHO
ncnapaBsam€e

» [loTeHuunjanHo ucnapaeake je
MaKcumMarHa KonminHa Bofe Koja ou
Morna ga ucnapw npu ogpeheHnm
BPEMEHCKUM yCrioBMMa (BogeHa
NOBPLUMHA UNK 3eMrbuuTe 3acuheHo o
NyHOr BOAHOr KanauuTteTa)

« CTBapHO ncnapasake je KonnminHa Boae
KOja ucnapasa y nocrtojehum ycrnosuma

- ArpomeTteopororuja
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L e e nnnneennn
« Y 3acnheHoM 3eMrbuLLTy WcnapaBawe ca 3acuheHor u
I'IOTeHLI,I/IjaJ'IHO 1 CTBApHO HesacuheHor emrbuLiTa
ncnapaBal€ Cy CKOPO jeHaKu w e Y & W e :
OOK ce ko4 He3acumheHor 3Ha4vajHo
pPasnukyjy
» Kopg Hac je Ta pasnuka HajBeha
'beTU TOKOM CyLla Kaja je
NoTeHUWjanHo ncnapasamwe
HajBehe a cTBapHO HajMaH-€e

* Ha ucnapaBake Mmory ytmuaTti u
noa3eMHe BoAe anim camMo ako Cy
nnuhe og 1,25 m

‘ ArpomeTteoponoruja 7
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 MexaHnykn cacrtas u
CTPYKTypa 3eMrbumLuTa
yTU4y Ha ncnapasame (Hrlp
njewyaHa seMmrbmuiTa
nponyLiTajy Boay na je
ncnapaBak€ Mam-e)

« Takohe 0oja 3emrbuLLTa
(TaMHMja ce Opxe 3arpujy
Nna BuLLE ncnapasajy) u
eKkcnosuumnja TepeHa

ArpomeTteoponoruja 8



TpaHcnnpaymja

« TpaHcnupauuja npeactasiba
dom3nonoLlkn npouec
ncnapasara Bofe ca
NoBpLUNHE NucTa, cTabrbuke n
apyrnx gujernosa burbke

« Takohe 3aBucu og CyH4yeBe
eHepruje, Temneparype,
BITAXXHOCTU Basgyxa n bp3uHe
BjeTpa, anu nopep Tora 3aBuUcu
n oa bureke: dase pasBuUTKa,
pa3BUjeHOCTU KOpUjeHa, bpoja
N pacnopena ctoma un ap.

- ArpomeTteopororuja 9




e neneenennn

 To je crnoxeH Ppn3NoNOLLKU
npoLec Koju yTuye Ha NnpomeT
Boae y burbum a camnum TUM
MWUHEpPanHMX COSin N OPraHCKNX
MaTtepuja

« XpawuBe maTtepuje He
nucrnapaBajy ca BOOAOM Hero
OCTajy y burbum

 OOWM4HO ce bp3unHa JIlvucT Burbke ,aue” — Kpos
TpaHCHMan,Mje KOﬂe6a y MNKPOCKOINCKe OTBOPE NCMYyLUITa rnapy.
pacnony of 0,5-2,5 g/dm? Ha
caT gaky 40K Hohy onagHe Ao
0,1 g/dm?

—

ArpomeTteoponoruja 10
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* [lponasehu Kpo3 TknBa dUrbKke Boaa ca
PaCTBOPEHNUM MUHEPASTHUM
MaTepujama npenasm y mehyhenmjckum
npocTopuMa fnnucTa y racoBuTO CTawe

« OpaBfe BoageHa napa oanasmy
aTMocdepy Ha ABa Ha4ynHa: onudysmjom
KPO3 CTOMe (OTBOpE NnpeYvHuKka Mmamer
og 10 MnKpoHa) 1 KpO3 KyTUKYNY
(KOXacTy OnHy Ha burbkama)

« TpaHcnupaumja ce yrinaBHOM BpLUM
MPEKo CTOMa a Mare NPEKO KyTUKYIe
(no 30%)

- ArpomeTteopornoruja 11




‘henunje koje perynuiiy
oTBapare 1 3aTBapame
MUKponopa (CTomMma) ocjeTrbmnee
CY Ha CBjeT/10CT, TemnepaTypy u
KONMMYNHY Boae y Ourbuu.

R AR AR R RN R REL il

 Kog BehunHe burbaka Ha HaLnm
NpocTOpMMa CTOME Cy OTBOPEHE
Oary a 3aTBopeHe Hohy, MenyTum 5>
OHe ce 3aTBapajy u gaky ako
burbka ockygjesa BOAOM

« JXuBoT 6e3 TpaHcnupauuje 3a
burbky 61 o Hemoryh jep oHa
omoryhasa ancopnuujy
MUHEPAaITHUX COMN N3 3eMIbULLITa U
ycroBSbaBa nojaBy ycucasajyhe
cune y henuvjama Koja je NoKpeTay | 3a obpasosarbe 1 g 6urbHor

KpeTakba BoAe KpO3 OUIbKY TKBa notpebHo je aa ncnapu 300
0o 400 g Boge m3 burbke

- ArpomeTteoponoruja 12




TpaHcnunpaumja Boge HagokHahyje ce o i
H-eHOM ancopnuujomMm 13 Tna.

Oko nogHe, Kaga cy 3axTjeBu 3a
TpaHcnmpaumjy HajnoBOSbHUjU, Burbka
MO>Xe MOTPOLLUUTN CBY PacnosfioXuBy
BO4Y Y cedu

Kako je ancopnuuja Boge y nogHe

cnopuja o4 TpaHcnupauuje, HacTyna oo EEE T

nogHeBHU aedunuunT Boae 3a noBpLUMHe 1 cm?

TpaHcnupauujy, Kag ce Koa TakBux MPOCje4Ho ncnapasa S Ao
: : 25 mg BogeHe nape

burbaka npumjehyje KnoHynocT

ctabrbunke 1 caBujare NNCTOBA

2
Burbka Taga 3aTBapa cToMe 6paHehu ‘ﬂ;sj'z'
ce oA oeduuuta Boae

ArpomeTteoponoruja L




3arpujaBare DUIbKe jep ce 3a ucrnapasare 1 rpama Boae
yTpowwu 2511,6 J Tonnote

« YTpoluak Boge Ha TpaHCcnupauunjy nspaxasa ce

P e e

* [lopep Tora, TpaHcnupauuja cnpeyasa nNpeTjepaHo

TpaHcnnpaymoHM koednumnjeHTOM Koju Npeacrasrba

KONU4YNHY BOAE YTPOLUEHY Ha CTBapawe jegHe TEXMHCKE
jeOnHULE cyBe MmaTepuje

\/ »
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Tokom Begpor BpemMeHa ctabno bpese
cpegre BenninHe ca npeko 200 xurbaga
nucrosa, TpaHcnnpuiwle 60-70 | Boge

Ca jegHor xekTapa npocjeyHo rycre
bpe3oBe Wyme AHEBHOM TpaHcnMpaLujom
ce ocriobaha oko 47 ToHa Boae

Ca ncre nospumnHe nog 0yKoBOM LLYMOM
ncnapu 38 ToHa Boae, ca cmpyese 43
TOHe, a ca noBpwuHe 1 ha bopose Wwyme
23,5 TOHa Bofe.

TpaHcnmpauuja ce TOKOM BeretauMoHor
nepuoga nosehasa oko 20 nyTta

—— Arpometeopornoruja 15




EBanoTpaHcnupaymja

e
 EBanoTpaHcnupauuja je

NCTOBPEMEHO MCNapaBake U ca
burbaka un ca 3emsbumLiTa

« EBanopauwuja je dnsnyko
ncnapasake BoAe ca NoBPLUMHA,
a TpaHcnmpaumja je bnonoLuKko
ncnapaBak€e Boje ca buroke.

« [akne, koa eeBanoTpaHcnupauuje
nopea MeTeoposioLLKMX UMamo

buonoluke n egadcke
(3eMromLLHE) (haKTOopeE.

v ArpomeTteoponoruja 16

Fuanotranspiracija
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« CrtBapHa eBanoTpaHcnupauuja
je Konn4nHa ucnapeHe Boae ca

3emMroMLITa N burbaka y gg::szoe T
nocTojennmM BpeMeHCKUM | " e LS r‘/ ;
ycrosmma AP ) P 1 ;
: e e ) R " BnaxwHoct §
* [loTeHuunjanHa = (] X\
eBanoTpaHcnmpauuja L1 %

npeacraBiba KONUYUHY
ncnapeHe Boge ca semsrbmuiTa
NOTNYHO NOKPUBEHOT
Beretauujom, Kkaga y 3eMbuTy
HemMa gedouumTta Boae

- ArpomeTteoponoruja 17
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* [lopep cnorbHUX doakTopa
eBanoTpaHcnmpaumnja saBucu
n og 6MonNoLLKMX ocobuHa
burbke 1 doase pasBoja

- Takohe n canuHuter
3eMsbumTa yTn4de Ha
eBanoTpaHcnupaunjy (buroka
BULLE BOAE LpNN N3 HecnaHor
Hero 13 criaHor 3emMsbuLITa)

ArpomeTteoponoruja 18



e e e e e e ey

« Ca nospLuMHe Tponcke wyme
ncnapun 1500 mm, ca casaHe 1200
0o 1400 mm a ca jy>XHOeBpPONCKNX
wyma 500-700 mm

« Ca cpeamneeBponckmx wyma 370-
450 mm, ca MjeLLoBUTUX LWyMa
300-400 mm, ca YeTuUHapCKe Lyme
200-300 mm a wyma cubunpcke
Tajre 50-100 mm

BpujeaHocTy ncnapasarsa Kof jl> kKykypy3 = 450—850 mm/ce30Hu

HEKMX NOIbONPUBPEAHNX KyNTypa: nwexuua = 350-600 mm
nyuepka = 800-1200 mm

ArpomeTteoponoruja 19
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* HakoH cjeTBe, y NpBUM
nepnogmma passutka burbaka .

|
CnapaBatbe ca 3eMibulTa je "t | v i
Behe Hero TpaHcnupaumja Aok © .| :, el e
kacHuje kaga je burbHa maca = p |
Beha npeoBnajasa L] e e
TpaHcnupauwja g O B T Bt I
+ [MoTeHumjanHa ki

eBanoTpaHcnupaumja je Ba>|<aH
KINMMMAaTCKN ENIEMEHT jep
npeacrasrba moryhu pacxon
BOAOE Y HEKOM KNMMaTCKOM

noapyujy

ArpomeTeoporioruvja 20



« YcnoBu BNaXXHOCTW HEKOTr nNogpyyja He MOory ce
NpoujewnBaT CamMmo Ha OCHOBY NagaBuHa HEro ce y3nma y
0631p 1 yTpoLlak BOAE Ha UcnapaBare U TpaHcnmpaumjy

* [loapyuyja y kojuma je Beha noteHumjanHa
eBanoTpaHcnmpaumja o4 nagaBMHa Mory ce cmatpaTu Kao
CyLlHa a y O6bpHYTOM Cryyajy Kao BraxHa

RIRE 200 1600 2000 32400 {sem) A Mean Annual Potential Evapotranspiration. 21
[ T TN 'PRYGIERPOIMEWIVorld Atlas of Desertification




Mjepeh-e ncnapasama

e e e nnnnnenenenn

« ErsaktHa mjepemna ncrnapaBama
ca O1no Koje akTUBHE NOBPLUMHE
KOja Y MOTNYHOCTU Penpes3eHTyjy
ncrnapaBame y NnpupoaHnMm
yCroB/Ma BeOMa CY CrnoXeHa

« PesyntaTtn Tpebajy 6mutu
NPOCTOPHO N BPEMEHCKMU
ynopeanBsn LUTO je TeLLKOo
noctnhu

ArpomeTteoponoruja 22




TexHuKa MjepeHa ncnapasara ca

3emsrbuiTa 6e3 Beretaumje n ca f .
ot | Hovisuzeanittin m_w::' b gy Lo wna w_wi_'_'
3eMIbULLTa NOKPUBEHOT = ey e o
Beretaumnjom je ucta . e N
TayHOCT Mjepetsa 3aBUCK KofMKo Cy  — — — — = —:T:

ce yCroBu NpUenIMKnnNu NpupoaHnUM

VichapuTterou 3a Mjepere cTBapHOr
N1 NoTeHuujanHor ncnapaBsaka
3eMIbuLLTa Ha3nBajy ce NU3nMeTpu
[lnjene ce Ha: TEXUHCKe,
Xugpaynuike u sanpemMmnHcke = éﬁ 5

Fig 2. Lysimeter apparatus for measuring evapotranspiration

iaphas
L N
S = Soil tank
. i
G

Lysimeter
scale

~ Drainage scale

A schematic representation of a weighing lysimeter.
‘ ArpomeTteoponoruja =J
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 PedyepeHTHa
eBanoTpaHcnupaunja (ETy)
je cTaHgapAn3oBaHa Mjepa umar
KOja rnokasyje Konmko ou T\
BOJEe NCNapUIio U
TpaHcnupucarno ca naearnHe

PedepeHTHa ETo
noagsiora

pedepeHTHe NoBpLUMHE e
. . TemnepaTtypa
* Hajyewhe je To TpaBhakK Bpavta sjeTpa
BnaxHocTt
BucmHe 8-15 cm, nobpo sasnyxa
3anueeH, be3 BogHor ET, He 3aBUCUK 0of, BPCTe GUIbKeE,
CTpeca, HO,D, ,El,aTl/lM Tna, ryCtTuHe cKrora Uin Ctaka

METEOpPOSIOLLKNM YCNOBMMa. | YCIeBa, 3aTO j& BDEMEHCKM
NPOCTOPHO yrnopeams.

‘ ArpomeTteoponoruja 24




* [lowTo pasHe kynType
TpoLle pasnuynTe
KONU4nHe Boae, yBoau
ce KoedUuMjeHT
ncnapaBama Kynrype
(Kc): ETc = ETy x Kc

Ar

KoedomumjeHTn ncnapaeamwa kynrtypa (Kc) —

TUNUYHE BPUjeaHOCTH

Yejes / MNo4veTHa hasza Cpeawna Kpaj cesoHe
KynTtypa ce3oHe

MweHnuya 0.35-0.45 1.05-1.15 0.25-0.40
Jeyam 0.35-0.45 1.05 0.25-0.40
Kykypy3 0.30-0.40 1.15-1.20 0.25-0.35
Coja 0.40-0.50 1.05-1.20 0.50-0.65
Kpomnup 0.50 1.10-1.20 0.60-0.75
Nyk 0.40 1.05-1.15 0.75-0.85
Mapapajs 0.45 1.10-1.20 0.80-0.90
Manpuka 0.45-0.50 1.05-1.20 0.75-0.85
KpactaBau 0.40-0.50 1.00-1.10 0.75-0.85
Ij":fvl*"a“ y 0.70-0.80 | 0.95-1.00 | 0.80-0.90
ﬂ;if::;“a / 0'12&“::;;”6 0.95-1.05 | 0.90-1.00
BuHoBa nosa 0.30-0.40 0.75-0.85 0.55-0.70
‘(’:g:‘:ak) 0.35-045 | 0.95-1.15 | 0.65-0.80
WreuBa /

Tpewma / 0.35-0.45 0.95-1.10 0.60-0.80
KpyLUKa

ManuHe 0.40-0.50 1.00-1.10 0.70-0.85
AysaH 0.45-0.55 1.15-1.25 0.70-0.85

TOTVTO T OO o7 TOT 7T

=<7




MHOWpeKkTHe MeToae MjepeHsa ncnapaBara

e e e e e e ey

* [lopen MHCTpYMeEHTarnHor,
ncrnapaBake ce MoXxe
ogpenuBaTtn Ha NHOUPEKTHE
Ha4uHe:

MeTona BogHor bunaHca
MeToga bunaHca eHepruje
AepognHamnyke metoae
KombunHoBaHe meTtoae
Emnupujcke metoae

SAE S A

ArpomeTteoponoruja 26



[Tpumjep: MeToga BoaHor bunaHca

P e

 JeagHadymHa 3a
ogpenhunBame
KONn4nHe
ncrnapaBama je:

I Ucnapasamwe

MaaaBuHe

E=P+I-O

OTnuamwe
4—

« [pje je:

— E- ucnapasawe
- P-napaBuHe :
- |-nputnuawe Boge e
- O-oTnuake Boge

| —— ArpomeTteoponoruja 27



e e e nnnnnenenenn

XBAJIA HA
NMNAXHMUA!

ArpomeTteoponoruja 28
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