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Radiance-Based Evaluation of CWBGFS Cloud
Simulation: from the View of Himawari-8 Observation
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Outline

®m [ntroduction
¢ The evaluation of NWP model clouds (Why and How)

m Methods and Data
& Satellite observation/derived cloud properties
& Radiative transfer model

B Results
¢ Cloud occurrence frequency
¢ CSI (Critical Success Index)
¢ BTD analysis

B Summary
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Himawari-8 observation

CWBGFS: spatial resolution~25km

© e ppieanl o JPOSEs only For dervelopment punposes only

The model grid is not accurate
to simulate the real world!

In other word,
the parameterization scheme
Is necessary!
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The Evaluation of NWP Model

model vs model vs model model vs satellite
ground-based
observations
grid vs point grid vs grid grid vs grid
1. Spatial Rely on the quality of | 1. Wile coverage
resolution not the reference model | 2. Objective
comparable 3. Can not compare
2. Spatial density is to the NWP
not enough model directly
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Active sensor: Passive sensor:

Cloud top height
Cloud phase
Cloud optical thickness

Cloud efie ac

LFS
Level of Free Sinking
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Retrieval vs. Radiance (BTs)

Validation of BTs

1. less uncertainty because it is direct
satellite measurements

@ forward calculation

(radiative transfer model, e.g. CRTM) 2. Can not identify the problem of
cloud simulation clearly in NWP

model

NWP model fields
(e.g. temperature,
moisture, wind speed,
cloud properties, etc.)

Satellite
observations
(e.g. radiance, radar
reflectively, etc. )

Validation by rtvl. Products

1. The retrieval algorithm involve some
uncertainties

@ retrieval
Q (algorithm, ¢.g. MODIS products) 2. Provide comparable cloud
parameters (e.g. CTP, COT, etc.) to

ill-posed NWP models

3. More expansive then forward calc.
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Radiative Transfer Model

ST 7777 7777 A= ToA

Land/Sea mask

Surface temperature

P_levels:
010,020,030,050,070,100,150,200,250,300,400,500,700,850,925,H00

National Central University, TAIWAN LR 4 . = R B EE-A B =
@(‘s\l p Gmce Center for Space and Remote Sensing Research + % z ifRl&= 3 ¢ y 2019ZS M BRI B 5 BRin = B8
I

Geophysical Radiation and Atmospheric Composmon Exploration Laboratory . 2019 Taiwan Geosciences Assembly




300hPa

500hPa

TOA
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R, Radiance at TOA

300hPa

500hPa
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Simulated BT/r

700hPa

1000hPa
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Simulated Cloud Images

Himawari-8 obs. BT
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Cloud Identification (6.8-10.8um)

Observed
t ' Overshooling top
high cloud
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BTD characteristics:

Classify clouds at different altitudes (vecikaiski and Bedka, 2006)
Negative (-55 ~ -40K): clear sky

Negative (-40 ~ -30K): low cloud tops (below 850hPa)

Negative (=-10K) : high cloud top (over 500hPa)
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Negative (-30 ~ -10K): mid cloud top (850hPa to 500hPa)

. Positive and very cold at 10.8um : overshooting cloud top
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Total Cloud Occurrence Frequency

CWBGFS (fcst.-00 hr) NCEP FNL Himawari-8

April to July 2018
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Cloud Occurrence Frequency

CWBGFS (fcst.-00 hr) NCEP FNL Himawari-8
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Critical Success Index (CSI

Hit
(Hit + False + Miss)

CSI =
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Brightness Temperature @o.4um)

D2: e R P AT
(100°E~150°E, 5°N~50°N)
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Take Home Message

B [he satellite observation provide a proper
reference to verify the global model clouds.

B \We implement three inspection of cloud model:
¢ Cloud occurrence frequency:
m cloud radiative forcing, total energy budget
¢ CSl|
m location of cloud
¢ Brightness Temperature
m intensity of cloud
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Summary
B The total cloud occurrence frequency of
CWBGFS is consistent to satellite observation,
but a little overestimate near Taiwan.

m Both CWBGFS and NCEP FNL overestimate
the high level cloud and underestimate the mid
level cloud.

B The cold bias of CWBGFS brightness
temperature in high level cloud indicate that the
cloud develop too high/thick.
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