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Abstract

Water is the lifeblood and a blessing that neglects it and mismanages it to the point that analysts
see future wars in the direction of and access to water. In fact, the water crisis is a social issue,
and water as one of the fundamental environmental phenomena is a multifaceted phenomenon
where the management of water resource utilization and development is a complex and
multidimensional issue, and seems to be the most technical aspect to date. Its social and
sociological dimensions have been neglected but technical and biological aspects have been
considered. Studies show that there is a significant and significant relationship between water
management structure and sociological structure of countries, including political, social and
economic, which cannot be integrated and sustainable for water resources management without
recognition and attention. Provided. In this review article, while studying the written documents,
while examining the water crisis, and the importance of attention in applying appropriate
strategies to overcome this crisis, the role and importance of other sciences such as history, water
auditing, social sciences, etc. are discussed. To further link the other sciences with water
engineering science and encourage researchers to have a more comprehensive and
multidimensional view of the water management process.

Keywords: Water Resources Management, Social Sciences, Social Hydrology, Water Account

-
e

i S

WA e (V) sl) ) ojled epylor o

A
I
-

v
/27

2.
aVye, w
.-utr.
AA-TES LS

s

Lk

o



/E/ L/bu'/‘

184 e (1) o) ) ojled ooyl o

ISSN: 2588 4255

Slowd 9 K38 S T 39 9 090 S g gy Wb wyy
Pl >

99/-1/-0 25,0 g b

W ek Gl Tty e T 6 5L s ! Sl S dnguaze
YA cdllio iS5

odS

P Jold tlopgd S ol 5 (o3 oSy 2 05) Sp ol #U p adles o) G
SBanul 5 SpSlleghia glil Cogby (JH5S ugh) IS Cubil Sy Cusb) sl osate
wd Ver g Do v 3dop slod dw 5 (10 )z 5 93 «S2) Jogm gaw dw Jold gl (sbaless Al
90 9 Sy )8 il dxpd Voo Slod jla oS aad o Ll (1he dulie gl WABL o )10 aw b o5 il
P (oS Shd Jlgn a0 g @l S le 423 00+l 9 6lb posaste pa (nyide gL Hlesw Loy
Be o piomen Cunl 4Bl il b (ogase pr Gdom led GBI bl sl josate
Hdg JES (g yieS Gl Jlogm 20> 93 a3 Ver lajles g S (e i Jlege 20 Sl ey
e (ppieS g yide ShIS 5 4 hopd g @23 B v g Ao S Ve la ) gludl Cugb) o
23 Voo lod Jlos g opd BB OF i (b wop Jlr e ol S ke 423 0er oled Jles g
ooad B Ol e Jlarge dops (I3 Ll |y eyt BB Ol e (S o3 S lag o 5 e
Al bawgle Bl b S plend 9 (S5 Slaogad i jlrgn 30 5o Sl Sy gols sl bl il

S Slegha (SB gb,y e ( Jl odle gy (slod )lgu 2 gl (LS 5lg

Farasati2760@gmail.com  ,usglsacs olKails «(55,5las saSasls jLuails -
H.rostami1996@gmail.com._wgslSass slXils «(55,9LiS 0aSiisls ol (owaigen (ol )l (ggzeiils =Y
Rahemi@gonbad.ac.ir «_gsls' oS olfiils «(g;,9les oasiails [boliwl Y



doudo —)
2 gl bl s JT e 358 SB Jloole 3508 ol Aol lor Sidog 5 SiS 3ble I gk
5 2323) S98er wgmne ol canlial 3Slas o 3y 9 S (Ghlol Gins 3 oliple Sl (0 5S )5 S
oS 5954595 $5y9liS SoSB ) Jlosle ke 45 0sd Carge aliand (sl235S gy 0 Bras e (ITAV (e
5 0l lesd 5 (K3 Oloogad 390 S5 (Gohols bais (gl calply b (il Jpamme 3,Shes ol Jlis 4 5 39
Zhang and ) cul puibobol el gjpsliS bS5 T ebdsS Grmo o dasmocun) Jolos 3 Jols Lais
@yl bas b 5l J1olge 5355 b wemge JT dlge 5l osliel b laS (chdols )lub 3900 ¢l (SUN,2014
g dlaidy (owolul dpaly G laicds Wlg e ol Jaygsn SB oy Al Voo B o Bl o Bule | a8 Tl g
Ly sl T olge 0aisS el quie lgicdr (65)9UiS slacuej 53 ylogw I edlizul 13 (Lehmann and Joseph,y--4)
525 (Rawat et al.,2019; Rehman et al.,2018) el sasslpiiny S cla 5o dode sy (sloiiSzMol g olS
S 9> b 05eS] G lulpd Cot edgicen) 55 0 2lo)S s Gk &S el (S Sl (8 S S5 S gl
o) el ol ol wligss .(Lehmann and Joseph,2009) w o cuwd 4 g o 485 "3gpm Mol (5 &5 )]
(Liu et al.,2014) 5)ls Shke Libo)S onm dem 5 OIS clajls LialS )3 dloses 1l Tep Sy b o ool
verheijen et ) cosl sadsloids oS Sosily Cods )b 1 S o)l Ll ) S sls Bunl )l ge Mg Lol
ly Sl S lgiear slrsn b aie o amd oo (L5 Jlrg 18T (gl oddpll (sl ) e (al., 2010
9 e oS oot 3 5 ol Sl ran 5 S5 b g JabS J olinsss 5 (S5 Canlo 4 arg b S
CligSS cud b gy p ol )Y dmd e ol Lilisee wlidss gls (Chintala et al., 2014; Chan et al., 2007)
coly oS wmad 3Vl e b Ko L Lolol ol 10 (Lei et al., 2013) 5,8 o 51 7 cdie dlgo o0
Slgs e oplply 5 (Atkinson et al., 2010) col Jsdsto jlaww Hlog 350 O cudlins cud)bs o (gdio dlge yilj3l
@ bgye @lgl p il o Ble il b oogall joba 5 1S SaS SB Ol cuiligS 5 (gjlwopmdd @ ogill jobas
b 390 )3 Jloge S gelm (oo wlidios (Hardie et al., 2014) 5)i8 o cuto 1l SB O cusligSs
Cagby (6,10 cud b (Bl g S gyals jogate pyy alS (5SS il8l (Ouyang et al., 2016) laliss
cos by Sy il ol jlogy GaelisS Olpl wyp sl &S Ladss > (Andrenelli et al., 2016) 1S oLl
oolol p .88 g b pyd SB > gl Laas py (31,5 ol dn > Bee g ¥ Fre KO X)) Colito olod baylyd
gme il el jlagw 55)8 3,8 ol as o 0v e B Y dlely o by (ili8l b (I ey a0 I odol cawdy guls
Cogby 03553 blod & & jing San +/¥ 51 555 Blia (P < +141) Joisine (il 5 8l oo oy (P < /1)
302585 Jlsn b pp & )50 B35 (WD ()ler 5 (5jay5) 35 oo ol Coa Bl ol oyt L6
Soge 4 low pgdd 8l L S 3 ed B Ol 5 pals ogaske pyr 1y 5,5 Sle dnyd OYD (clod ;> g 035
SB o jlogn 2958 & 08 o i bl Gbsd 5l ol ladbl b asby wb lsl SBoa Sjs o ¥ e 4
Burrell er ) ws ol jogase py> (o Vo /Y LialS o g (o yid b Ol (gdo)d ¥IV (il 3] Cons (o pg)
G Doty p Ay iliBe Gluls lagn 38 GaeslisS Lo 3l gelp &S imgh > women .(al.,2016
Corw Cungy ey p 5 A5l 0aband lroe dw b osd Jlog cadiged ) oy SB Sy (il g alard Glo S
(olod s ¥ ¥ ¥ ) loj gty 2 )3 (Fjg 203 0 Olise &) ogrades 423 Foe glod 3l Ve iy (1513 02 g ey
A paills dlize clagloj 5 jluge dlse 2,08 & casl 1 51 (Sl Simgly ) sdolusay slaal wdpdy © )50
o 4 Capmd Sy i bl e 51 b ine a3l ilie Gyl 5 Lol ol 4l S PH e y1 (5 sino
5 liend Sluogad p 053 slse U Ggelim pp S S0 S ) (WA (]S 5 (e2l5) b oaalite sals
(slo> GBI o8 canl 0357 o 51 (Slo 3000 sl 3,5 plosl ladllas (i 5 gy ST ST 53 (Siiloms o
SB 5> ) jlagn Bras fyitmen g Cuwl &8l (il38] o g (4uoyd WIVFVYY) 05 daw g (Lo )pd VoY) PH S L )5
odb 3als diged b dunlie ) (loyd A=5F) (S8l colun cubl 5 (3o Y-0) PH Lialél el (dlawle 5 i Sal

! Organic matter

2 Biochar

3 Pyrolysis

4 Carbon sequestration

5> Water holding capacity

 Nutrient

2\

WA s 0 sal) V oyle up e Sl

w

(-

o S

(%

2 .

v

A A

y‘b,
(s

2

>



VAR les V) sgle) ) osled oo ez Lo

K 4

5

b

L.Vl','n ...C.'v‘./:,

e

ol

»

L7
27

2

"

o

AA-FY83 LS

Sl b @ peomen 5 LS Cluogad 5 jlgn cpenl 5 0u8)S5 Clas & a2 L (IAV (a5 pol5) ol
20> 9 59y o> SIS gy cpl ) sl w818 cw)p3j90 SB Slogad p Ggj CE Sy s Sl 0eSE
sl 0ad a3y (lew pd ST Glond 5 (b Shogad (Sp p 005 S ke

o559 9 0lge Y
e Sy o) S p Ml gt S okan dvd lp b bl (e pd S Dlesd 9 (So5d Slaogad n (50
b i e Bl g3 5l e slal 4y 5y Sladad 4y S5 5 olSKues 1 edliisl b et el Suid Sy oA SiS lgn (15420
3935 (clavaiun lasy] 315 55 (ygj 0didp Sy b 43 L g aidle joguase clacS ¢ oguiogl (sload)g 5l ookl b
e e 4y ol )F e dax p Ver g ¥eedee claloy o (S Sl oyeS S ity WA dgdune Mels’ g agd 0,5 Voo
Sylys loje atwnl fgpm sl b imgh Qe 50 a8 ol S5 ay p3¥ L ud o3l Syl yianST g balyd ) casl
b (Yu et al,2013) cool oas (5135 51,5 b anpd Yoo B Yo o pi¥ Syls an )y g celo jls b K oad
Ll agd Oglite slaled 3 Jg cen) Sy adgl ool g5 S I B700 4 B500 B300 (slapl b jloon g4 dw iy
23,5 o 2 daly 1)l ge 035k
Yield % = 2iochar » 100 ()
Mraw
P55 oy ol odle ()j5 9 slsm 09 iy & MIAW 5 mbioChar 5 so)s & wgs ool Yield by ol 5
Lehmann and ) wib e (g5)9liS Bjlas can (candil opscwlo gl yio do 93§l 58 (slaaily sl 0
oS oadand (sloylgn b o3l e o Lo 93 Il g 0ads Gl sdalcensdy jlo g0 (sladiges g,0nl;l (JOSEPH,2009
Yeomr) Gos 5l oolaiwldyge S 0d bgbro S L caleSy jsbds 5 dwd jgods dg S doyd jloa 5 90 S5 Jolso
N Slop 3 sddans SBab and oS o Sl p p) S VN0 gl ogas p g il pgd cBb b (g restile
raws J5h 3 ole 93 Cle 4 Jlage 9 S bobre (sladiges . uii 03> jaue jio oo 90 Sl 5l g o 0dngS 4 S
Oblgd 5l 5y S g e VO ¢ Jol gy 50 0 oilles H53LeSSl jd culi Cugboy b g 3,8 Sl dxd YO LY+ glod jo ¢ SobL
10,5 duwbxe i dblee wlul o 0bles 5l LS ladiges
=100/[(Z) + == Y
Py = 100/[(X) + (5] 3 (v
PPz olrsm @b (ogase papr (G- CM77) gy 5 SB byl b (ogase p p by cnl
oo B Gl alolas lodlizl b aislge o> (S0 b )0 Cugh) g as)ie byl )3 Cugb) i 4 el
W5 e calisie glajlos po olS
PAWC = Opc — Opwp (v)
Sl el )3 Cugh) (e il @1 (53505 daili 3 Cugby Bpwp g 4s )0 Cudil ) Cash) Bpcealaly cnl >
Slolesi 53 Cashy (SIS b eyt RS (e (L i ol adlil b b (3,05 5 el
B4 03l Hl3 Blo ielS )0 el YF e & oo 85 (6)l0 S5 gludl clls &y sl Y Gt ) ladiges lul ccalises
)y 3,5 b amy3 Ve 0 gl 5 500 casl VF o 1 gl yo (sladiges 39 s byl 5 59 8 o zoy3 5l G B
3225 o o5 Aolas Sl alisal L (359 203) Casoy (61855 eyl Culg)d 5 295 s oyl SS9 b 254 00l
(Yuetal.,2013)
_ Mwet_Mdry
WHC (%) =— %100 (¥)

dry
2l bl o p)5 o Aiged SUiS 59 9 Bges 5 )9 wui s 4 Mdry g Mwet g as)s 4 WHC b, ol j
ol a4 wd S 8 oyll g o5 3590 JuwST l58le 5 5l eoliel b Waesly 39 JLey 5l liwebsl 5 e odelcanday
bl pSihe dulie g dd cpusd boodly a8,y il jls a0 s,k 5l calisee (slaylasd (o ©olds (g5 size &5 &ja0

28,8 Sygo S ya—ojl 5l edlitl




o g i Y

Gl 02581 Y Jgaa 3 adllasd yge ddlaio SB Gluogas gl

el | i P2
Casb, | Cusby | cushy | O] T T B R R R
pwp Fc 3] ) <l glusl EW) (dS/m) (cm)
(g/cm®)
of+A -IYY ¥/-A /A I Yy I YY/Y - [¥¥ AT YIvY /vy VA =Y.

Oil38l saimd L aS 39y WWIEF 5 WW/YA FF/XY s 4 oS ol dnpp Yoo g 0ee XFev slod jd jlagn 25l

g a9 it BT wimed 5 5lage 9 > gy bl 4325 Y Joda )3 dlioe jloym slod GRIEIL Hlage 235k
ol o258])) dalllasd g0 Slawo plod (55) p alEdu

adlland j90 Slo olod (g9, 2 Ailam 9 4il9d Jillie I 51 miomed g jlagm 9 bod 59y iyl 42529 .Y Jgaa

3yl : S &

S | Sl | g P e, | b | Z‘:U: S M)IZ; d'ﬂ’} o e
VOOFTYT T | YIPAOMREs | [PV | B | Lo E | SV | [T ¥ i
VESVAYO et | oJAOYY oMY | [NV MY | o AMAYROTVas | o WVEEEYTYan | [FRemm | o[ Y Ly
VYNV e | PRI AYY B | oLV OAYY e | AVAYE\Dme | ofOACAYY e | YR | ofoe WA Ve Y o
YN VDeems | AYRAYOF e | oo 0V Fee | fOSVE MY | o[ YNV | [e\APRRV e ffee YA 5 le> X jg,
YEYDeom | o[ ANRAE | oo YPFEs | [ADEVYYas | o[ VBOYVARS | o[e oo YEVRYS oforeibF¥ $ fog0 X )
JOAWO s | YYOSAYSY s | o[ VADAYEE | L YIREONVEE | o[ OANOAYEE | fe N erems | oo VRS ¥ Jogn X Ly

b X3,

SCENYaE | YO0 R | oo s0B8FE | LTYIRNOREE | ofoofUWhE | oloTATER | oot | N
ToXEE | e | oMb | e | edes | deeedes AT W b
A YAy i YA Y/Fa M - Cv

ol duo yo iy Jloso | o 10 (5,18 Sxo JGly i Lol w030 SO Jlods ! o 0 (6518 S Sl 1

gy (Jo55 (5,0l pogasio py ol CubligSs by 505 Slrgm 308 55b 4 amd e LY Jgie gl

430 gl Caol 039 JId gme lopd gy 5 S Jloin] o jo SB answl g (S6Sl Colia (ol 5550506k (gludl
plod g9y p B g 459> Jlite il Cpimon 5 Jlogn g bod gy ol @l a8 ol o] 5 (Sl oselcanda b,y
CiligSS cud )b )3 o b ys wdgy Hd dme do > g g o Jlein] gl jd O cuiligSS cud b jpd adllaedjge law
F a0 XX cladgls L3y b dre oy o Jlin] gaw j3 Hlogn X Lo Jilize Bl cpimed g jlagw 9 Led @l gl o
sl 05 0351 59; S Sl g g Pl w23 gl slojg) 5 1) Adllland g0 i (3Sike dunlie gl

LN

WA s 0 sal) V oyle up e Sl

1

eI %

L&

WA ~/"..

2
P e
Y3/
TRAA-PTES L

b s
"

2



VAR les V) sgle) ) osled oo ez Lo

K 4
%

S

s

b7 SN

1l
;2

o .

Wil

Jol 595 55 adlkaed j90 Clho olod (59, 31 (3aNiloe dumlio —V Jou

Wl Cagh) Cagh) pegae P> ; o
U coln Jxdss sl ed b |l lod

S Sl ey SsSses | el ol el el )b | o i
slvasyde visAd SAYSEN IR VAV s s il YU o Vpyad -[-£A% ) Yo
5Iv-svel YIAS® SWE | viaevy© |y VvyP /P v Yo
atad v/§.2 YR | Yiveee | est Vvt -[-av® ¥ Yo
#IAvSYPed ¥/veP AT I 72 nAn IYAVS vy RS ) b
sIvssyoef ¥/vea VS IR 7R AR VvyP o/l v oo |
s/arsy®d ¥yl A L IRVI7V VO Y Vyse RS ¥ S
#[aysyabe YIYYe AT vivveed | VYR o0V 3 ye.
5IAYSYH v/vad AV I O AR st Vias /00 ¥ v
£1avsad ¥yl NNyt | vl Ve o[£ ¥ Ve

AR AN oleehs feeqq |y oWy Jeens -/-0LS

3 S 49 Ve (sl 5 g hmgd a3 Ko ST 42 00 o> slasfes 5 ¥ Jpin & 225
2oy g3 S ile deyd Yeor Jlad )3 o] S &S Jlayy sl 1y o000 o el cud b it lagy ey
o G35 e gy o) 53 s 45 i it ] o ool ) el 3 o38Lie -1+¥8 g
o 45 33 0L ¥ Jpse sl iy > (e il 0395 3 inn U e sl iy oy i it
203 e S (Blo a3 Ver lesi g 6ol pogasie pr cpyidin Sh1 Jlrgn 20> S 0l S Bl a2 Ver gled
arpd Voo g Voo slalod 13 o)y Jlazarcss 1 jlse 20> (Rl b 0de plb (ogasce pir (S Sl o
ol ol 4Bl zals /e FA 4 ofo0Y lg o/eOF 4 o/ FA Gl cus g a4 dald & Cund (sjalb ogate py IS Ol
9 IS eyt Jlrgm 203 Yoz x> 00 o (iren Cal 413D (39r0 £ y)loss ol (il L alS
2 gudl Cugby o idgy SIS 3ieS hI Jlgn Loy Jlee a3 Vet g slagn Mo pd Sy Yo laylas
Ol sdgpm slod iuli8l b gy Jlade oy yieS g cpytiis GhId iy A lo)d ¥ d Br e g a0y S D Ver les
Cad )b p i (gLl 103 e Jlowi S Bl 423 B g Ve plod Jlod F Jodo Bl ol bl yialS gLl Cogbs,
S Ol 1S5 Sl s (a8 10yd S Jlgn S Lo pp Voo 9 ¥ r lod Jlas 5 S 3 OF ()l
Juoyd Hloa x> Ov v wioyd Hlas oy Yoo Hlay ol Bl o33l uiwd BB Ol e sl gn dopd iolsl b sl |
2oy Gl L K39 ()98 CnyteS Shls doyd Sy e d Ve jlas g (6)9d (ppidi g 2o Sz g g3ed Ver g
Ctpber LIS i 4 Jlrgm 20)d 93 2 )3 Tov Jlond g lagn 3oyd oz 2> Voe Jlo wunl 4Bl 18] (6558 lo g
ol @l ol 38 PH jlade Los 201581 b .39 PH o 268 5

10 595 55 axdlkred j90 Clho wlod (9 32 (Nl Ao - F Joua

Al b Caghoy Caghoy e pegaa pyx Bl byl sless
S| S w5303 gl H sl = o | 39

sisvsvt | /oy s via-xyd | st V/yyad [ ¥APC vl v
SOV | yivAd -/yad ARG R I U s o1ogve vy
FIASYS | y/evd SIyyP YIoAYYE | L/¥eC Vvl -/-ayabe £ oy
sisvsve | S -Nad viveyd |y Ay -© -/-00% vo| e
yisysved | y/ye JY-© oyl | oesP yiyyd R Yo aee | o
5080 | YD -Ive? vyt | e vy o/ ov A
sivasy? | ¥Iva® N YIYAYD | i \yy? -/ -ayee Vol ves
vivasyd |y .P s MAYYYS | jvyd V¥ [ -padbed v v
VAESVR | ¥/¥aR AR WAV | v \y.© o/ pecd f v

ARS o N RVAVATA RRRINS eaq |y VY SRR /-o0LSD




b ) o S el it Jlesn o) g oS Bls 2 00 gl lajles F Jpix 4 g L
S8 bl e bl il Jocpll wd osnlis Jlage a0 53 @lSBls 2 Tor lag 0 o eSS Jbp
bl ol 4l L3815 Casboy (liee cilanm slod Ol L cptalesl gy cmemal ) o Jgio 4 drgi bt oanlite
eaw dopd S )5 Bl axp Voo slod jlag aS ol HLis (F Jgio) w3k jay 50 (36l dunlie .l 0390 Jby xe
D258 S5 Sl o o S Bl 420 o a5 (5 5 5 o VIY) (50l ppaio o (i sl
bl sl il gl jogasce pr Sdoym slod GBI L g (i) p e e VYD) 6plb ogase py>
MY GANY Jl gyolb ogase pya ol dand Vee g anyd Ber Yoo olod lojlas (o jlogm dops iol3dl
Slgige SB S Jsdss Jaliil g S mll jogase pya LialS clds ol wdl il VY a4 VXY 5 VYY 4 )Y
x5l Jlse 3,08 51,0 SB ST esle Liulsdl il o ¥ gt sillas yieS Logase pya b (golge b SB LMSI 51 L3k
bl Cllan 35 288 o s oy pg) S loogas p egn w6 Gigelim & otingh @l b e nl b
W)l 1) SB cpides g 5o cundg «gjle SIS bylus dep el JT o3l (Andrenelli et al., 2016)
Ol i Jlrgn dopd Jlaz w23 B0 Jlod izeed b o il S (galls ogase p syb ol iy e
o )d S Yoo jla (3 glsl Cogby o L35y J55S (p ieS (gl) jlagm Ao yd g3 a Voo glajlass o oo
o S il a2 80 (plod los (F) Jgdor Bebo 92 5o (a8 5 (pyidin Shb i 4 dopd Yoz @23 810
Ol 028 20p> Sy s oS Blo a2 Voo o Jlagi 5 SB > OF (eSS cad )b (it b o) Jler
abis g olyj b Cugby o do plgieds o pd BB Cogb) iy 4 a0 b ash |y SB O IS b
Ve g 0ee Fee lajlogs 3 9wl pialdl Cugb) (IS Cadbs (e Jlrgn doyd GRIFEIL S @S (5305
Bl I3 Y a SNV g /YD a4y o\ YT s A S s T o) byl g sy talsél L oS ol
SB oyud BB Cogb)y dopd dad oo ol gl e 1oi ) S Sluogas lgi o jlagn 3l oolitul does ) .l
b 039 6y98 CnyieS Gl Lopd Sy 23 Bee g Vol 5 (6y9d (b Sh> 20> Sz 423 Ver e sl
@ lage oyd 93 @23 Yo lo g )l Lo Yo e )d Ver jlass ccunl 4Bl il ()98 dod 5 jlagn Aoy il
O9elye &5 g 2ol b zls () &S canl adl ]380 PH jlade Lod 201581 b cidgs PH (a8 g o pidin )b sy
wd S g W C gamgd NMR  Siien ol jl oolizl b (EC g PH) jlog slo Shy 3, Sles sloog S
Jol 595 wle yla lyuss g, gylogn 9 ST 0blgs 51 59, 005L cusdS 5w (Lei et al.,2013) wib o bwlyen
ol a8l o) 381 s yelyb jlade Lol Cuwl 009

P Yo 595 55 addllaed 90 Clio plod (59) 3 (Nilo Ao -0 Jouo

2\

el | gl Cagby Cagb, e pegae pyx byl b s o
. N Ea L - J . T ol & e .
Sk Sl WhSe5 gl sl leilys i)

SINAYE | Y/s\© oyt Y/ AvYR < [¥AE y/yabe o/ pycd 3 Y.
SAYSYS | ¥/AYD -I¥\2 Y/.opyD .4 y/yvd ofgscd y |y
SIAESYC | y/aNR -IyyP y/aryye < /¥YC V/yye ./ ofbe £ oy
sivssvd |y f .fyyd ¥/+.xyd < /§YC y/yyd ./ 0530 v e
VIeASVE | v/ a8 Nt y/Aovyd -/\ab V/Y$e ./-¥xd y | oaee | ¥
slavsye | y/ved ./yad Ve N Vst o/.5¥R £ | -
slavsye | yjorf </\a9 y/ayyye </yy9 Yisk ./ 0530 v v
VIYSSVA | y/\Ade -I¥\e V/VASYVR </yyd y/y.ab o[- aveb y | v
VIYSSVR | v/ ade LJY$C Ve < Jyaf y/yAcd ./-¥ad £ v

DAY o S BERYANAYA o[eeAS BERLX <[y <[AVY NS -/-0LSD

il 1y O eSS cd )b (it Hlrge o) Jlaz oS Blo 42 000 o> lojleg 13 D Jsio 4 25 L

Ol L talesl )5y o bS5 it Jla g Ao > Jlaz S Blo a2 3 Ve e 3 o] S &S oo
aS ol L 0 Jgda 3 pliow 595 00 10k duulie .Cuwl 0395 I sixe Lol sl Bl ialS Sjs Cusby lise <ilg s (slod
ez S (Blo 4230+ e g b ogaste pi (ntin L Hlase 20> S S e 2 Ve gled e
ool a8l ol 6al pogate pr o sled GRIFBIL g b (ogase i (nyieS (L Hlagn do)
L slegn dopd 93 9 o ey Voo Glajles g SRS Gl e slogn Moy Sl @2 O r e Gen
Sl ey A aopd o rd Voo 500 g a0y S Voo jled 0 gldl Cugb) Cdio gy 5SS oy ieS

WA s 0 sal) V oyle up e Sl

1
4

P
-
-

b

pe

b,
bl

58 L=

bors's
] A

o



K 4

5

b

t.vi:n ...C.'v‘./:,

»

2

b7 SN

[
27

VAR les V) sgle) ) osled oo ez Lo

"

AA-FY83 LS

o
”,

o s B O o (s oy Yo sles oSl a0 00 led Yo @ Jgix G g2 ylake (1S 5 oy
Ol g oy Gl b aizdls 1y s BB Ol liee cieS 0> S5 Jlrsn oS o 20 Ve aled Jles
Gl doyd S ey Voo jlas g (69 oyt sh Moy Jlea 4 Yoo e a4l iolidl o jtes BB O
Yoo Jlos g loom Moy Hlan g 90 > Voo jlaw ol 4Bl yiulisl (g)a )lagn duopd (Rl38l L .0de (5ye (p yieS
5o BME ol bl 158 PH jlade Loy il38l b og PH o j5eS 5 oy st )b iy s jlaan dopd S
yol opl cde sl 039 o gime Lol Cuwl 4Bl jialS” Sjs Cusloy (line g (glod Lialil b pl w59, 50 (203l 9 Jol
Lis (gl S 8le (il @ oxie o8 wdl Jloge yide 5SS a5 1S (6mll ogase > il (IL Wlgie

(IR0 () 5 (39yK5) 39800 sl Cugh)

R 5 595 53 addllaed 90 Clio wlod (59, 3 (Nile s liio -7 Jou

] cobw Cash) Cagh, e oAt pr2 PP o

sk S| oSy | gl s uals it Rsisl 39)
N I T vyt VIYAYYR | fyaé Vyse o[ -p A% Vool v
#hasv y/vyad -Iys9 LANA YL 2 yyed o[- ¥ARDE v v
£1-\5VE Y/voa .fyb viaveyf | . jeec VAAf .00® | v..
IvTsve Vo -Iva® YR | /ey VIya® o[-0 v o] oo
51¥-5Y0 VAl -Iyac ¥/oovve | ./gsP \y-e o[ -$YPC Y o|a | s
s\ vy YAV -Iyy? MYASYR |- foa? Vol o[-0 ¥ o
FIAsSYED v/\¢ -I¥\9 YAVYYS | D VY2 o[-0 v ovee
SIASVR viavP vyt v/oAaryd |y Vil /-y Yo v
sivvsye | sy /ys9 VAavyd | vst \/yaP o[ x5 oy

RARMA EAVAT oleehs eqq | Loy <lavY leehs -1-0LSD

izl 1) OF eSS cd )l ity s o3 ez @S Blo 423 000 glod lajled 13 F Jsle 4 s L
S5 ol ol il Jo ol b sanliio Jlogn a0 oz ol S ke 423 Voo Jlas o ol (a8 45 S
ogine Lol col 4Bl gals” 559 Cugby i sl slod GRIBIL bl 5oy Cund ublS ) g A sanlie
oo doyd 90 9 S5 S e ax Voo Sled Jlag a8 b LS £ i 0 piiad gy 50 (mSke duslis ol 0355
sl pogase p cpyieS Gl g dopd e ol S le a3 00 las g gl (egaste pr nie b
Ot Jlrgn do)d Jlaz x> B jlagd (izren sl Al I gl ogane px g led SRl L g,
Gopd Ol ool slojy Rl L gy S5 eSS Jlagn Mo 93wy Voo slajles 5 JISS 5
9 O I i A dopd lea @ Bee g a0 S e Yee e ) gldl Cogb) Cho il il jials
Josi g ood BB O cpjiiy s 203 ez lews ol Bl 4253 B0 oled Jlas 8 Jgdo B g e yieS
T e et s 1 b 53 1y s HE ol Gl oS 2o S rgm A s Vel
Sluogad  puS ol Sy 5 lrsn 208 b o (i @t b s ol @l sl 4Bl o tn L6
oS SB Bblie &Sy T Sy (IVAD cohlKad 5 heySe) bl s ges uyp |y i p SB Sy S
P 3y 3o Wi el jlog I JSS Jlaglgieds aidlige I8l canl SB 53 Cugby cutlinSs sla S st
b owomen (YU et al.,2013; Baiamonte et al.,2015)545 0 SB cogb, i a8 iol3bl assyy g S
Jlocl 5 da S 3ol Jl5lo 2ol (i oy S Sy Cushy CubligSs pth il cle i S g liios
B Jlowi g (Syad Cpyiiw s> Joyd Jlon a3 B 9 Yoo la .(SUN €t al.,2015) conl sai b )5 Sy oo
Wl Bl 50138] (g0 lrgn Moyd il L Mo (gy0d (pyieS )b dopd S Vir g jlagn lopd g cdnyd
Ol b diog PH (68 5 oyt s 35 &1 Sl dopd slaz @ d Yool g g dopd 93 w2 p Voo Jlog
Oinlesl pliaw jgy ke Sliw s Glogn 9 S uible 5 5oy Cand cuslS ol @Bl i3 PH e Lo
il gobaw 1 oddplool Glidss b imgs ol sladdl wol 4l il Loymed B O] Glas lade wul 039
@l b 35 ol @l iopes (WA (2lo) 5 (1)) wiloe Ll wilizen slacdl b S (S5d ol 0 o
.(Hass et al., 2012; Schnell et al., 2012) ol awsl cilas 1o ol cilise blis 5 ,Kon 4 Siagp cilibss
G (ogamadis 423 B0+ 9 Vor slaled )3 iy 4 0> bl Yl g slgyen 38 oudpldl Clids (b
Gl e 138 1oy AY 5 AY Jlio 4 oy 4 S S5 iliEl donys 5 S5 gyl oguasks oy il




BT pioman (ADEI €t al.,2013) ol 00iodly Consd g yien o lgm kil plSoul 5 S5 4 (SK S 5o
155 53k SR 53 (S 3 g Bpao pis g Gpae Ll > S 6l pogas i ialS 3 s
CligSs cud o olidl Jols jlagn 5l oad 5yl5S sde ol gl (Lei and Zhang,2013; Hardie et al.,2014) ¢l
(Karhu et al., cul Cblgy 5 ogiol @olgs 5l (clie dlgo (3l cawd I olie Lol 5 (ko dlge (6 )5 g Lads o]
ol sloadly 85 &yp0 GBS S5 Jlas] y SB (S5 Sluogas n lsn b ly & s 5> 2011)
s gl b a5 (Mukherjee and Lal, 2013)555 o0 olS (o yiod BB OI (il 31 el jlagm a5 5)ly led] 3ud50
4Bl 5l ondadoi Slagn (i oy ¥ jlae 3938l b SIS islefl o s diwly men 13 )l cbllae j5 4B ,S Cygo
5 @51 (S2yeh dbai )0 Cugby (sho)d FOIF o YV Liuli8l sy a4y cslamle S S a0l )S il 4o Yo v glod jo paiS

(Glab et al.,2016 ) 5> Slyscon Guizs claamdl b aS" as 355 1) Lo s b6 O

§ 5 Az

SB bl 6l g I alio 35008 «SB S ools 39:08 el Aozl 1> Sty 9 S 3o | (g5l 5
Ml dge lp D9 Cguine ol cuwlial 3)Slas g a8y § SB idols Gns 3 gilae il (e
500 o (655l 45 oo 4 Uogl i b ) T e 55,5 sl opmgn ol ol 3 olil b S (g5l
Ch5 w5 g 35 o) IS s 95 e el 300 Sy et Slgon o gt S 3 Al e
555 S (g0l o pyn 35 S S5 oSy i e S s 0985 s 3551 S
ot e el 005 <5 A 5 3950 5L S e i g 4] &t 055 b s ST gy
Sy o SB Sluogad dgu stiwly )3 jloge 5l odlitwl et > bl o Cugly 5 (sdae dlge CublinSS @yad 5 Yoo
03,5 SB ool paasw py 0 yide (el cel dopd Hle jlbaw jealatwl ob Gl wls e bl k! [ids
Py e 6y Jlgn Jopd 90 9 S ol S e dn Voo Slod Hla &S o L pad joy 50 (pSke dunlis (sl
slod Gl L 39 pogase p e (nyieS ShS Jlagn 2o oz S (Bl 423 00+ Jles 5 b jogate
Voo lalog 5 S5 ol i slosm 2opd Jlag 23 B lad (izmed ool 4Bl I8l (ogasie py oy
2053 5l @r 3 B g a0 Sy er 3 Ve o ) gLl Cugb) Cudio dgr SIS pieS ) Slagm o) 53 2y
Sl ot @b o ke Jles olStle dey 00 oo Jleg g e (peS g i b w4
Lol | SB s Ol (eSS cudyls Glie S Lo S Jlagn oS Ble a2 Voo plod Yl g eyt B
gk sl slagn o SB ullss oloj LRl Gios nl @l 4 dr g bl 4l (381 il Jle g o> il
ol 0ids S Sluoguad yidi

‘;;L})As’ s

prowe Copde | sl oY sl 3 .l 0003,5 1l gglsasS oy Jlo coles b S/FFY o)leds & Limgh oyl
D9 (19,08 g S Wlodges pal )3 1y Buizs ol pll (gl cunlio Loyl oS olSiily g

&lw

Lng;)Jg u.'>)g 2 A alisee ul’uL\o )l>9;..> .))g)lf )Jl (\\“‘W) £ q_;.)LJJM 9 -f ‘d)ﬁ I 4.3])44§.l> L;o.)l& -
YEE-YTV(V)0e L olpl SB g O Slidos . o) SB K (s plols

cllis 4 cdlisea slocdl b S (S ool g Jleam clise pola 1 (WWAF) L (2l 5 B (S, -
MYD (VY . SB gl b

S bl adgl dlge g calisee byles b :(\\“‘W) S e glgls gz g plhoiing pi | (gid Ly ¢ Lol i oy —
FAY-YAR (VY. S . Sal SB Sy o ooy casdSl ohié yolic § S slhosd Slusgas

b los Syl ol Jlegn @aecliss IS (0¥A0) 5 7 ssliie 55 p 39 o - SUbLb p Siny -
NI (VS Bg] mlie clilis 4,5 . 25 p5) SB 3 Cusbs,

2 XS 0 slrgpden g lgn 398 3l oy (WWAY) S gdesma gllabs 5 ¢ 50l 0 s Kiag B9y S5~
FAV=YAY (V) ¥Y Syl i . s —ph) SB S (S Sluogas

2\

WA s 0 sal) V oyle up e Sl

w

o
-
-

eI %

L&

YA~

" Ay
s ",‘"L

b
"

2



-

VAR les V) sgle) ) osled oo ez Lo

i

"

b

2

i E B

L
n

L.L.v‘l‘/

”,

Abel S., Peters A., Trinks S., Schonsky H., Facklam M., and Wessolek G. (2013).
Impact of biochar and hydrochar addition on water retention and water repellency of
sandy soil. Geoderma.202-203. 183-191.

Andrenelli M. C., Maienzab A., Genesiob L., Migliettab F., Pellegrini S., Vaccari F. P.,
and Vignozzi N. (2016). Field application of pelletized biochar: Short-term effect on the

I{ggrollggical properties of a silty clay loam soil. Agricultural Water Management. 163:
Atkinson C. J., Fitzgerald J. D., and Hi;r)]ps N. A. (2010). Potential mechanisms for
achieving agricultural benefits from biochar application to temperate soils: a review.
Plant Soil. 337. 1-18.

Baiamonte G, De., Pasquale C. Marsala V., Cimo G., Alonzo G., Crescimanno G., and
Conte P. (2015). Structure alteration of a sandy-clay soil by biochar amendments. Soils
and Sediments. 15: 816-824.

Burrell L. D., Zehetner F., Rampazzo N., Wimmer B., and Soja G. (2016). Long-term

effects of biochar on soil physical properties. Geoderma. 282: 96-102.

Chan K., VanZwieten K., Meszaros 1., Downie A., and Joseph S. (2007). Agronomic
values of greenwaste biochar as a soil amendment. Soil.Res.45:629-634.

Chintala R., Schumacher T. E., Kumar S., Malo D. D., Rice J., Bleakley B., Chilom G.,
Papiernik S. K., Julson J. L., Clay D. E., Gu Z. R. (2014). Molecular characterization of
biochar materials and their influence on microbiological properties of soil. Hazard.
Mater. 279: 244-256.

Glab T., Palmowska J., Zaleski T., and Gondek K. (2016). Effect of biochar application
(2)8 soil hydrological properties and physical quality of sandy soil. Geoderma. 281: 11-

Hardie M., Clothier B., Bound S., Oliver G., and Close D. (2014). Does biochar

influence soil physical properties and soil water availability? Plant Soil. 376: 347-361
Hass A., Gonzalez J. M., Lima I. M., Godwin H. W., Halvorson J. J., and Boyer D.
G.ﬁZOlZ). Chicken manure biochar as liming and nutrient source for acid appalachian
soil. Environ. Qual. 41:1096-1106.

Karhu K., Mattila T., Bergstrom I., and Regina K. (2011). Biochar addition to
agricultural soil increased CH4 uptake and water holding capacity—results from a short-
term pilot field study. Agric. Ecosyst. Environ. 140:309-313.

Lehmann J., and Joseph S. (2009). Biochar for environmental management: An

introduction. Science and Technology. London. Sterling, VA..P. 67-84.
Lei O., and Zhang R. ( 2013). Effects of bio-chars derived from different feedstocks and

pl)yéroll glls {%rygeratures on soil physical and hydraulic properties. Soils and Sediments.
Li X.. Shen O.. Zhana D.. Mei X.. Ran W.. Xu Y.. and Yu G. (2013). Functional
aroups determine biochar oroperties (0H and EC) as studied by two-dimensional 13C
NMR correlation spectroscopy. PLoS One. 8(6).1-7.

Liu Z., Chen X, Jing Y., Li Q., Zhang J., and Huang Q. (2014). Effects of biochar
amendment on rapeseed and sweet potato yields and water stable aggregate in upland
red soil. Catena. 123: 45-51.

Mukherjee A., and Lal R. (2013). Biochar impacts on soil physical properties and
greenhouse gas emissions. Agronomy 3: 313-339.

Ouyang L., Wang F., Tang J.,, Yu L., and Zhang R. (2013). Effects of biochar
amendment on soil aggregates and hydraulic properties. Soil Science and Plant
Nutrition. 13 (4): 991-1002.

Rawat J.. Saxena J.. and Sanwal P. (2019). Biochar: A Sustainable Abbroach for
Improvina Plant Growth and Soil Properties. In Biochar-An Imperative Amendment for
Soil and the Environment. IntechOpen.1-17.

Rehman R. A.. Rizwan M.. Oavvum M. F.. Ali S. Zia-ur-Rehman M.. Zafar-ul-Hve M..
and labal M. F. (2018). Efficiencv of various sewaae sludaes and their biochars in
imorovina selected soil broperties and growth of wheat (Triticum aestivum).
Environmental management. 223: 607-613.

Schnell R. W., Vietor D. M., Provin T. L., Munster C. L., and Capareda S. (2012).
Capacity of biochar application to maintain energy crop productivity: Soil chemistry,
sorghum growth, and runoff water quality effects. Environ. Qual. 41: 1044-1050.

Sun Z., Arthur E., De Jonge L. W., Elsgaard L. and Moldrup P. (2015). Pore Structure
Characteristics after 2 Years of Biochar Application to a Sandy Loam Field. Soil
Science. 180: 41-46.

Verheijen F., Jeffery S., Bastos A. C., vanderVelde M., and Diafas I. (2010). Biochar
Application to Soils — A Critical Scientific Review of Effects on Soil Properties
Processes and Functions. EUR 24099 EN. Office for the Official Publications of the
European Communities. Luxembourg. 149 pp.

Yu O. y., Raichle B., and Sink S.( 2013). Impact of biochar on the water holding

gapacity of loamy sand soil. International. Energy and Environmental Engineering. 4: 1-

Z.hang L., and Sun X. (2014). Changes in physical chemical and microbiological

properties during the two-stage co composting of green waste with spent mushroom
compost and biochar. Bioresource Technology.171: 274-284.



Investigating the Effect of Biochar on Physical and Chemical Properties of a
Silty Loam Soil
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Abstract

The purpose of this study was to investigate the effect of olive oil on physical and chemical
properties of soil including bulk density, total porosity, weight, moisture content, saturation
moisture content, EC and pH .The results of the comparison showed that treatments at 700° C,

one and two percent biohardary with the highest apparent density and treatment at 500 ° C, and
4% biochar have the lowest density. Treatments at 700 ° C, one and two percent biohardary
with the highest apparent density and treatment at 500 ° C, and 4% biohazard have the lowest
density. With increasing pyrolysis temperature, the apparent density has increased. Also, 5000c
treatment, four hundred batches had the highest porosity and treatments of 700 oc, twe percent
buckling with the least porosity. The saturated moisture content in the treatments 300, one and
500 oc, 4%, respectively, had the highest and lowest values respectively. Treatment at 500 ° C,
4% treatment had the highest available water and treatment at 700 ° C, without water, one
percent had the lowest available water. With increased bioavailability, the amount of available
water has increased. The results show the efficacious effects of biocurrent on physical and
chemical properties of soil with medium texture.

Keywords: Biochar, Breakthrough curve, Electrical conductivity, Organic matter, Pyrolysis
temperature.
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Quality zonation of nitrate concentration for underground
sources of drinking water in Lavasan City using Geographic
Information System (GIS)

Fatemeh Tabrizi, Elham Movahed, Hassan Ojaglou
1- Master of Soil Science, Faculty of Agriculture, University of Tabriz,
2- Master of Environmental Management- Environmental Economics, University of
Science and Research in Tehran-
3- Assistant Professor in the Department of Water Engineering, Faculty of Agriculture,
University of Zanjan
*e.movahed86@yahoo.com

Abstract

With this increasing population growth, the need for drinking water sources is
significantly important. One of the important sources of exploitation of water in arid and
semi-arid areas is underground water. Currently one of the most important
environmental issues is nitrate contamination of underground water resources. Nitrate
easily enters surface water resources and especially underground water resources by
rainwater. The purpose of this study is the evaluation of nitrate contamination of 10
wells in Lavasan City that has been exploited in 3 consecutive years (from 2012-2014)
using Geographic Information System. The sampling is conducted in the frequency of 6
month and 60 samples is gathered. Nitrate concentration of the samples is measured and
is zoned and analyzed in the whole region. The results show that the nitrate
concentration in drinking water sources of the city lavas an is range from 3.48 to 30.80
ppm and its average is 12.95. The amount of nitrates in all samples is lower than the
standard.

Keywords: Underground Water; Nitrate Concentration; Zoning; Geographic
Information System; Lavasan City
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