YAGIS

2. BOLUM



Yagis

= Sivi haldeki yagis
= Yagmur

= Kati haldeki yagis
m Kar
= Dolu
= Kiragi
» CIg



Yaqgisin Meydana gelmesi igin
gerekli kosullar,

1. Havanin sogumasi
2. Yogunlasmanin olmasi
3. Yeryizine disebilecek irilikte damlalarin olusmasi

4. Atmosfterin o bolgesinde yeterli su buhar: olmasi



BULUTLAR

-- Photograph by Fonald L. Holle —-
-=U. of Mineis Cloud Catalog --

KUMULUS YAGMUR BULUTLARI KUMULO-NIMBUS YAGMUR BULUTLARI
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http://www.windows.ucar.edu/

Yaqgisin Olusum mekanizmasina gore tdrleri | 3222

o Konvektif Yagislar
o Orografik Yagislar

o Cephesel (Siklonik, Depresyonik) Yagisiar

Orographique

1




Konvektif Yagislar eess

Nem/i hava isinarak yuksedi




Orografik Yagislar sess

Sricak ve nemli hava



Cephesel (Siklonik, Depresyonik) Yagisiar | ss2

Soguk Cephe Yagislar: ey

Soquk hava kiitlesi sicak hava
kiitlesini iterken ¢ok yogun
oldugundan kama seklinde alta
sokulur. Sicak hava kamanin
lzerinde yikselerek sogur..

<«— Sicak Cephe Yagisiar:

Sicak hava Kitlesi soguk
hava kiitlesini iterken daha
az yogun oldugundan
ylkselerek sogur..




YAGISIN OLCULMEST 4+44-

1. Pliviometreler

2. Pliviografiar (Yazicili)
* Tartil
- Samandiralr
- Devrilen kovali

3. Radariar

. Uya’u/ar' (Arastirma déneminde)

HELMAN PLUVIOMETRESI



Standart pliiviometre

This gage is called the SRG, or Standard Rain Gage. This is the most
common form of non-mechanical rain gages used for official
measurements for the National Weather Service.

http://www.crh.noaa.gov/ind/coop.htm



Tartill Pluviograf

Yolume

Time

A

Represent a signal,
that is being recorded




Alter perdell pluwograf 3T
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Pluviografin etrafini cevreleyen hareketli perdeler riizgar estiginde vakum yaratir.
Olusan bu vakum riizgar etkisini (tiirbiilans etkilerini) minimuma indirerek
yagisin daha saghkh olciilmesini saglar.

http://www.crh.noaa.gov/ind/coop.htm



RADAR

http://weather.noaa.gov/radar/

adar Image from F :
Rapid City + Wall ?&,‘

+ Kadoka ; Chamberiain
%,

+ Pine Ridge
o + Merriman

+ Chadron + Valentine

+ Haoldrege

Radar Image from Mational Weather Service: KLMX 11:27 UTC 04/09/2004



Radar eko siddeti ve renk kodlari eece
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° DBZ Decibel

The dBZ values increase as the strength of the signal returned to the radar increases. Each
reflectivity image you see includes one of two color scales. One scale (far left) represents dBZ
values when the radar is in clear air mode (dBZ values from -28 to +28). The other scale (near
left) represents dBZ values when the radar is in precipitation mode (dBZ values from 5 to 75).
Notice the color on each scale remains the same in both operational modes, only the values
changg. The value of the dBZ depends upon the mode the radar is in at the time the image was
created.
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The scale of dBZ values is also related to the intensity of rainfall. Typically, light rain is occurring
when the dBZ value reaches 20. The higher the dBZ, the stronger the rainrate. Depending on
the type of weather occurring and the area of the U.S., forecasters use a set of rainrates which
are associated to the dBZ values.
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Radarlar ile verilen hizmetler | :::

o Herhangi bir noktaya herhangi bir anda kag mm yagis diistiigd,
belirli bir siire zarfinda toplam yagis miktari,

0 Yagis basladiktan sonraki 30-60 dakikalik siire igerisinde ne kadar
daha yagisin diisecegi tahmini

0 Herhangi bir noktada ve herhangi bir anda yagis tipinin ne oldugu
(120 km doppler modunda) ve bu yagish sistemin hangi yéne dogru
hareket edecegi



Turkiyedeki Radar Kaplamast

P2l

Ankara, Elmadag Ilcesinde,

Istanbul, Biyiikkuskaya Tepesi, Catalca nin 35 km kuzeyinde
Zonguldak, Acisu tepesi, Zonguldak'in giineyinde, Eregli- Devrek arasinda
Balikesir, Akgaldede Tepesi, Balya ilgesi yakinlarinda, Balikesir'in batisinda



, 0000
Balikesir Radari eeoo
C-Band Doppler Meteoroloji Radari oo

Mart 2003 yilinda isletmeye alinmigtir
Balikesir (Akcaldedesi Tepesi)
Yiikseklik : 642m

Enlem  : 39°44' 26" N

Boylam :27°37'10"E

Kule :20m , Celik Konstriksiyon
Firma : Mitsubishi - Japonya
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Glnes , Atmosfer - Yerkire arasindaki
elektromanyetik enerji transferi
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Ternp = -19°C [-2°F)
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Tgrnd = 10°C [50°F)  Ground




Karin él¢dimesi

o Kar yagisinin éi¢dimesi (Plidviometre ve
Pliviografiar/a)

o Kar ortdsdndn ol¢dimesi




Kar ortiisiiniin dlgiilmesi 3

| Kar ortdsdndn_dagilimini
etkileyen parametreler

> Egim
> Yon
> Yikseklik
> Cevre kosullar: (view
Factor)
> Diger yiizeylerden
yansitilan enerji.
> Yerylzeyinden gelen uzun
dalga emisyonu, vb.
» Rizgar etkisi.




Kar ortisiniin olgilmesi

1.Kar izi yontemi
2.Kar yastiklari
3.6ama i1sini dlgme




Kar izi caligmalari

http://snobear.colorado.edu/Markw/SnowHydro/Measuring_Snow/snow_measuring.html#belfort



Kar 6rtiisii 6l¢iimii eseo




Kar yluksekligi ve kar su esdeger haritalari -t
Snow depth for 2004 April 16, 4:00 Z : : °

Snow water equivalent for 2004 April 16,

i H Elevation in meters i Elevation in meters
Centimeters of snow water equivalent (ot Eatimated Centimeters of depth (Not Estimated)

100 to 300 25t050 1000 to 3000 25t0 50

7510100 1.0t025 an0n 0 750 to 1000 10to 25 500 o000
50to 75 0.50 to 1.0 T 500 to 750 50t0 10 IR
25to 50 0.10 to 0.50 1500 to 2500 250 to 500 1.0to 5.0 1500 1o 2500
15to 25 0.01to 0.10 500 to 1500 150 to 250 0.10to 1.0 500 to 1500
10to 15 0.00 to 0.01 110 300 100 to 150 0.00 to 0.10 110 300
50to 10 Not Estimated < 1 50to 100 Not Estimated <z 1

http://www.nohrsc.nws.gov/interactive/html/map



Kar yastiklari ve totalizator 0eco

The pillow, made of rubber, steel, hypalon, etc, is filled with an antifreeze solution (50/50 mix of water and
ethanol with flouresceine dye to make it a flourescent green). As the snowpack accumulates on the pillow,
it increases the fluid pressure (obviously as this is a quasi closed system) within the pillow.

http://snobear.colorado.edu/Markw/SnowHydro/Measuring_Snow/Snotel/snotel.html



Kar yastigi istasyonu




Uzaktan algilama yontemleri ile kar 6l¢cdmd

- NOAA-15 1.6 Micron Channel

Cloud —> ‘Washington, D.C.. ~ March 11,1999
Shadows A2 h A Werc Red: Ch2

over Ea .l k. Green: Ch3/3a
Sn-nw : % & Blue: Ch5

\ /

Southern Extent
of Snow Cover

http://snobear.colorado.edu/Markw/SnowHydro/Remote/




Landsat Thematic Mapper (TM)| ¢

30 m spatial
resolution

185 km FOV

Spectral

resolution

i\ 0.45-0.52 ym
0.52-0.60 uym
0.63-0.69 um
0.76-0.90 ym
1.55-1.75 um
10.4-12.5 um
2.08-2.35 um

16 day repeat
pass

N o o &~ b




Discrimination between Snow and Glacier 5533
Ice, Otztal Alps -4

Landsat TM, Aug 24, 1989 Snow ice rock/veg



Snow Measurement
* Airborne Snow Survey Program

Atmosphere

Cosmic Rays
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Airborne Snow Survey Products
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SNOW WATER
EQUIVALENT

15-18 Jan 1999
Eastern U.S.
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251028
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0.010 0.5

Not Estimated

National Operational Hydrologic
Remote Sensing Center

Office of Hydrology
National Weather Service, NOAA
Chanhassen, Minnesota
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Kar erime modelleri -4

TEMPERATURE-INDEX METHODS
M = Mf (Ta - To)
M = snowmelt (mm/day)
Mf = degree day factor (mm/degreeC/day)
Ta = air temp (degrees C); daily mean, daytime mean, maximum daily Ta; user must decide
To = threshold or base temperature (degreesC) above which snow melt occurs, usually O degreescC.
e range is usually 1 mm/degreeC/day < Mf < 7 mm/degreeC/day
e The degree-day factor is the heart of the approach.
[ ]

The degree-day factor must be calibrated for each basin and may change with elevation on the
same time step and over time at the same point within a basin.

Snowmelt Runoff Model (SRM) developed by Martinec and Rango
Q=[CaTS)+P]A
Q = discharge
c = runoff coefficient; essentially runoff efficiency or what fraction of snowmelt gets converted to discharge.
Calibrate for each basin.
a = degree day factor
T = number of degree days
S = ratio of snow covered area to fotal area, e.g. how much of the basin has snow to melt.
P = new precipitation which gets added in to the system
A = basin area
e T,S,and P need to be measured (or estimated) daily

a = 1.1 rhos/rhow is the initial estimate if no calibration done, based on the concept that as the
density of snow increases (rhos), albedo decreases and liquid water content increases, leading to
more efficient melt for the same number of degree days.

e This is a model based on empirical calibrations.

http://snobear.colorado.edu/Markw/SnowHydro/Modeling/modeling.html



Enerji bdtgesi °sst

Energy balance submodel

calculate the energy balance of the snow surface
Q=R+ G+H+LE+A+dQ/dt

° Q = net energy

R = net radiation

G = ground heat flux

H = sensible heat flux

LE = latent heat flux

A = advected energy (rain-on-snow)

dQ/dt = change in internal snowpack energy
since a surface has no volume, Q = zero.

we understand snow/atmosphere energy transfers well from first principles, so we can model this part well at a point if we
can measure the meteorological variables.

where this gets tricky is that over a basin of interest, there are usually few meteorological stations. Spatially distributing the
meteorological variables is difficult.

Snowpack Model

Another difficult problem

We know little about liquid water retention and movement

Essentially, once we melt snow at the surface of the snowpack, we lose track of the snow.
Snow Depletion Model

We need to keep track of the change in SCA and SWE over time.

Obviously, as the amount of SCA decreases with time, the same amount of energy per unit area melts less snow because
there is less snow to melt.

There are a number of good methods to estimate changes in SCA with time, including remote sensing measurements and
aerial photography. With this information you can calculate areal depletion curves (linear, exponential, etc).

Again, our ability to estimate changes in the spatial distribution of SWE over time is a challenge.



Yagis olceklers agr

» Diinya Meteoroloji Orgutiinin 6nerdig
Istasyon sikligi:
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