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1. APHA

2. Flame photometer
3. Spectrophotometer
4. Cuvette

5. Ascorbic acid

6. Kjeldahl

7. Phenate

VEe v )2 -0 ol — a3 35b Jlw

5 LK LS Moy dolee Ol ol 45 s o s |
Sy a5 5 Ol b 4 e b M) Sl 508 ST
el Ll 3 Olass axlos sl eism 5o sy ALS iy
ke s e 2l dle 08 sbaele 53 (55T £ 585 L
OpSE Ol o Ol g sl IS 53 5 S glagss s 55T 585
Sl Shsm Bl Dkl 5 Ddalle DI 3550 53 pa s
ybﬁj}ilﬂwlwﬁa)ﬂdjlmé@slyw;
2T LAY sladle glags w5t Sl ) G L
s 4o pl anb laas o J e (gdae sl g Chle 5 UL,
S sz 3 andllan ol gy A5 pll LT b (sl
chle 5 Ollyy » osw ! Odedds 5 OdeOle (el S
Slaas o S|y ot 53 ghie Sledlbl J o (gdie 5l 4s
A 5 T b bl 5 U o «(3 BTl 52 ab
248 33 sl 13 Ol e Slasl 53 (g3 5T ladlate 05
o Sla b el e gla b, Olge O L

3,85 dhel slaas o

B9y 9 Slge

SRR 3,50 adlaie

Colos @ Slys axlos sl ogpe aalles 350 63 pdoue
O Oliws S okl 53 Ol g e Ol el oy sle 5y HLKa ATV /Y
8V 5 aads Ve 5 a3 LT L asb oY 5 aads ¥ 5 a0 81 Jsb
B abYe 5aido ¥ 5am,0V0 Ul e 50 5 3045l
o3 gdome ol ASL o Jlad (5 e 4l 0T 5 adBS TV 5 as 5 Y0
Y] UL Lo oelad ol Jotls L, el o5 S
PRSPy PRI URPS POk RCH K IRV SPRCIVPSPS PRIV
N kel S (s gl (dlo K B (3T o 5
a5l ) Sdedids (6513 s el 5 (Dl an U (65 g 251 plos!
SleMbl leslinal b iy ol 53 135 8 e (g (s
@LLA JS eolsl 53 35 56 VYA B AYVAY sladle lacs ) w51
Ol g b e ool 5 Ols S Okl (gyla 55l b
Sogest Jlms dl b ol bogs S K ol Ol e
4 aS Gosba () JK8) Las Ol (g5ls i ged (gl Lleds
(a0 51 sl 5 (a8 551 Sla o35 53 Jlo o (ol
33 b caliies Slaalesl 5 baggls pi s 5 (V Jsd>) i ol
sk 5 Jlolge p HS 55 a8 il 51y ) s 1SS
Sl s el bl ol s [YY M 0] 518 e st S
Lol Ol 5 e Sus5 wr 4 Ol d= b bl A aw
L R N P~ F P PR Y P PP
2 Al 5 Ol G Dlas il s sl kel
ey Bla= 4 S sla S5

TRIF P

oK 51 1YAT be S5 bl Olee g Sesll (gl

Ol 135l (omwsiaes 9 @ole



580000 600000 620000 640000 660000
- s N N N N
=4 Legend
< &% Marivan city border /4 g
“ A Fire location . province
g et
§_ € - l\‘[arivan‘\ IRAN
2 \ _~Sanandaj
= ';:" ;
g |
S 16
a — —
()l J8 8 ame) VAN LA YFAY 51 sl GLolKisl ol por & S gh 3,90 adhas ) K
Fig 1. The study area with selected stations from 2014 to 2017 (Source:Google Earth)
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Table 1. Characteristics of selected stations
(o) glis) (hop3) o bdlir Be GUlar db sl g dle ol
— Aspect Ll i o
e
Altitude (m) Slope (%) Latitude Longitude Year of fire Station
occurrence

1419 West e 44.9 3940049 601932 2014 1

1540 West St 43 3934102 604799 2015 2

1337 West e 41 3936233 603227 2016 3

1387 West e 44.5 3929287 606359 2017 4
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Table 2. Results of analysis of variance of the studied variables in natural and burned areas
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Fig 2. Mean runoff volume variations (right) and box plot of runoff variations and Duncan test grouping results (left)
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سلام خانم محبی، این شکل در ورد نویسنده اسم خط های قرمز و آبی را هم نوشته اما اینجا حذف شده است 
. لطفا دقیقا از رو ی فایل نویسنده درج شود
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Fig 3. Mean dissolved calcium concentration variations (right) and box plot of it’s variations and Duncan test grouping results
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Fig 5. Mean total dissolved nitrogen concentration variations (right) and box plot of it’s variations and Duncan test

grouping results (left)
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grouping results (left)
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Abstract

Fire causes destructive effects on soil, water and components of wetland ecosystems. The aim of this
study was to investigate the effects of fire on runoff amount and nutrient concentration of Zrebar Lake
watershed between 2014 and 2017 and the return of burned areas to their natural conditions in the short,
medium and long term. The results showed that in the fourth year after the fire, the amount of runoff and
concentrations of dissolved calcium and ammonium in the burned areas compared to normal increased by
47,5.9 and 23.5 percent, respectively, indicating that the conditions has not return to normal. Concentrations
of dissolved total phosphorus and nitrate in the third year after the fire showed insignificant increases of
6.3 and 4.2 percent, respectively, indicating a return to normal conditions. The concentration of dissolved
potassium and total nitrogen in the fourth year after the fire in the burned areas compared to the natural
areas increased by 1.5 and 1.4 percent, respectively, which indicates a return to normal in the fourth year
after the fire. In general, it can be concluded that even in the long term, some of the destructive effects of

the fire on water quantity and quality of the Zrebar Lake watershed will remain.

Keywords: Fire, Rainfall simulator, Runoff, Dissolved nutrients, Zrebar Lake.
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